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PREFACE 


AN YONF who at one time or another has worked with wood—or 
/"\ has hankered to will find this volume indispensable. The funda¬ 
mentals it presents are important not only for the conventional applica¬ 
tions of carpentry to home building, but also for the applications of 
carpentry principles to the many closely related trades such as boat¬ 
building, millwrighting, insulating, composition floor laving, and dock, 
pier, and bridge construction. Kach of these occupations shares a com¬ 
mon denominator with carpentry since many of the tools, materials, 
and methods arc common to all. 

Fundamentals of Carpentry, Volume I Tools, Materials, Practice is 
as broad in i;s scope as its title implies. For the layman it unfolds the 
fundamental principles of carpentry in simple terms. For the appren¬ 
tice who wants to become a skilled craftsman it offers clear-cut instruc¬ 
tion in ono-twothree order. For the master carpenter it combines a 
diversity of coverage with detailed accuracy to provide a valuable ref¬ 
erence work. 

Walter F. Durbahn is a highly skilled tradesman. More than that he 
is a successful teacher of thirty years' experience, during which he has 
worked closely with students in school, apprentices on the job, journey¬ 
men in the trade, and master craftsmen of outstanding skill. A number 
of years ago Mr. Durbahn applied the theory that carpentry students 
could learn better by actually erecting houses and other structures 
along with their class and shop training, lie tried out the idea, and it 
worked. National recognition has been given him for the development 
of this sound method of teaching and training at Highland Park, Ill. 
In learning the carpentry trade, his students have built numerous 
buildings, including seven houses, a field house, bus garage, automobile 
mechanics' building, and a vocational shop and classroom building. From 
his rich and varied background he has carefully selected material for this 
text to fit. also. Hie specialized needs of apprentice training programs. 

For the reader of this book, each fundamental process in carpentry 
becomes a well-lighted path marked at every step with simple directions 
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and concise explanations. Although the book has been organi^$J pri¬ 
marily for class or shop instruction, it is also an efficient self-lea'iiiing 
tool particularly adaptable for home-study purposes. To motivate the 
student or apprentice, each chapter begins with a set of "Questions 
This Chapter Will Answer.” With characteristic thoroughness, each of 
the ten chapters also concludes with a set of review questions "Checking 
on Your Knowledge.” At every step of the way, the text employs pre¬ 
cise, instructive illustrations. 

Primarily this volume aims to provide the reader with the basic 
knowledge that a good carpenter must have. It includes a descriptive 
discussion of "Principal Woods, Their Uses, Grades, and Classifications,” 
which furnishes the reader with a knowledge of lumber and its proper 
application. Two important chapters, especially helpful to the appren¬ 
tice and student, deal with "Wood Fastenings” and "The Framing 
Square.” Constructive and mechanical skill in carpentry depends to a 
large extent upon a knowledge of these fundamentals. Such other chap¬ 
ters in the book as those on "Modern Carpentry Tools,” "Insulation,” 
and “Blueprint Reading” emphasize the two-fold purpose of the text — 
to increase the reader's fund of knowledge and at the same time to 
develop his practical skill. 

Tables in the Appendix and an extensive "Dictionary of Carpentry 
Terms” enhance the value of this book as a ready reference tool for the 
layman, for the hobbyist, for the vocational learner, for the apprentice, 
and for the carpenter tradesman. 

For preparation of portions of this material, involving careful re¬ 
search, and editorial work on the manuscript, acknowledgment is due 
Miss Pearl Jenison; for the illustration of the text, requiring close 
attention to accurate detail, further acknowledgment is extended to 
Mr. Arthur E. Burke, art director, ami Miss Carrie Aldcn of the illustra¬ 
tion department, American Technical Society. 

The fundamental carpentry principles introduced in this volume are 
applied to the actual construction of a house in a companion book, 
Fundamentals of Carpentry, Volume II-—Practical Construction. 

The Pruusmats 
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CHAPTER I 


Carpentry as a Trade 


Ql'KSTIOXS THIS CHARTER WILL ANSWER 

1. Whitt is vtirpeulry? 2. Where is the oldest house in America } built by 
white men? 3. How does the modern carpenter enter the tradef 4. What 
ahntt present-day opportunities* 5. How may an apprentice advance? 

IKTKODrCTION TO CHAPTER I 

If you enjoy handling tools, yon like to build. You have a genuine 
satisfaction in seeing a job well done, whether it is a properly constructed 
workbeneh, a comfortable animal shelter, or a well-equipped home. If car¬ 
pentry appeals to you, you will be interested in this book whirl] was eare- 
fully planned to meet your needs. Naturally you want to acquire knowledge 
as quickly and easily as possible, and you want to learn how to make prac¬ 
tical use of your knowledge. 

In Chapter I you will learn some interesting farts about the early history 
of the building trade in America. You will read with increasing interest 
about the old house in St. Augustine, Florida, about the Fairbanks House in 
Massachusetts, and about the log cabins of Wiseonsin. Important faets 
are pointed out regarding workmanship of pioneer days, Kind) as the skill of 
the craftsman not only in handling his simple equipment but also in using 
to the best advantage the available building materials in various sections 
of the eountry. The pioneer in Florida used coquina as building material; 
the pioneer in New England used ship timbers, wide pine hoards, and clap¬ 
boards; while the middle-western frontiersman constructed his eabin from 
deftly hewn logs. 

In the lirst elm [iter of this honk the author tells you about the work of 
the carpenter, lie tells you interesting facts which should make you take 
pride in this work, and he also tells how you, if you are ambitious, may 
prepare for advancement in this field. 

CARPENTRY IN AMERICA 

Carpentry is the art of working with wood in tin* construction of 
buildings in which men live or work. This art is thousands of years old. 
We might say correctly that carpentry began when man first left the 
caves where he had lived; driven out perhaps by hunger and the need to 
seek better hunting grounds, he made for himself crude shelters of 
branches and sticks which lie covered with leaves and grass. 
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FUNDAMENTALS OF CARPENTRY 

However, this earliest an rest or liarl no tools, and sinrc tools arc bo 
vital a part of the carpentry trade, it would perhaps be moie correct to 
say that carpentry began when men fust fashioned crude tools from 
copper, bionze, and non \\ ith these tools, wood that tlicv u^ed rould be 
cut instead of broken Men tlun la gan to shape wood into useful objects 



I l„ 1 Dill IliMlM III St ViuusIiik rilll III l 

IlMt iihm 1 1 mu llws is iln nlilisi In usi 1 tinlt lt\ wli it c m m in thr I mil L l s| ,1 1 ()■ i m n il Jn 

1 1 44 li\ (min ii I (inns i|i s 

f dI S/ liif/i/ /in \ tii s fh/rmu 

and to linpiun* the shellus which pintietul them limn then inclines 
and the weallu i 

^ lii'ii we eonsidei the lemaikahle ic-mlls the Anuiiean naltsnun 
of burner da\s obtained with their nude tools, we arc rompelled to 
admne then shill and mgimutv Then lore, it may be ot interest to 
consider, lor a liionnnt, one or two ol the lemaining houses built by 
early American ciallHinn 

OLD HOUSES IN THE NEW WORLD 

Oldest Dwelling Built by White Men. The bouse roie-idei ed by 
many lustouans to be the oldest dwelling built by white min m Amenca 
is on St. Francis Stieet m St Augustine, Florida. This house, Fig. 1, 
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which records show was occupied in 1594 by Gabriel Gonsalcs, has been 
preserved and restored by the St. Augustine Historical Society and 
Institute of Science. In recognition of its existence under four govern¬ 
ments, four flags—Spanish, British, Confederate, and United States— 
fly over it. This sturdy structure lias withstood attacks from armed 



Kiy. ‘J, Inli.'iim Viuw ui" a Kmmj in St. ,-\upJKtiur IIihisi* 
Cnur/igij uf tit. Auijutitinr St U'K Uurnm 


foes and from pirates who sacked and set fire to the city. The original 
building was constructed mostly of coquina, a native rock, but ancient 
cedars are embedded in the floors, Fig. 2. Cedar also was used in the 
original inner walls and door frames. Later these cedar supports were 
covered and surrounded with the present walls of coquina. The upper 
story is ol clapboard which probably was added following a destructive 
fire in comparatively recent years. 

Oldest Frame House in America. Since wood was formerly abun¬ 
dant in the eastern part of our country, many of the old houses still 
standing in that section are of frame construction. All along the eastern 
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seaboard there are excellent examples ol early workmanship. In 
Dedham, a suburb of Boston, Massachusetts, stands the Fairfeaftiks 
House believed by historians to be the oldest frame house in America, 
Fig. 3. Eight generations of the same family have lived in this house, 
which is of frame construction covered with clapboards. The interior 
walls of the kitchen are covered with wide overlapping white-pine 



Ki(j[. 3. Kairhiinkn House, Dedham. AiusfiiiLduisi'tts 

This is riiiisiilmnl Llu« nlilest, frame house in Amwica. The first section was built ill 1630; 
thr two gambrel-roof wings were added later, nnp in 1654. The timber frame is covered on tho 
inside with wide overlapping boards and on the oulside with rlnplmards. 

f’ourfrity of The Fairbanks Family in Amerirn, Inr. 

boards now darkened with age, Fig. 4. The ceiling beams are all old 
ship timbers of English oak, chamfered. They are said to have been 
brought from England in 1633 by Jonathan Fayerbanks, the builder of 
the house. The first section was built in 1636. 

Typical Frontier Log Cabins. The early New England homes were 
not of log construction. The typical frontier cabin of logs was erected 
at a slightly later date in the Middle West. Many fine examples of 
these sturdy homes, like the one shown in Fig. 5, arc still standing. In 
those frontier days the carpenter was skilled in the use of the broadax 
with which he trimmed the logs straight and square, Fig. 6. He made 
a log horse to hold the smaller logs while he peeled off the bark with a 
drawknife, Fig. 7. 

Any and all of these old dwellings, in addition to the historical 
interest they should have for all Americans, are of special significance 
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to tile carpenter. They are time-proved and convincing testimonies to 
the Skill of the craftsmen of an earlier day—who, with what we now 
consider crude tools, shaper! and fitted the wood so well that what they 
built has withstood attack by wind and storm, hot sun and bitter cold, 
deep snows, even time itself—and are a challenge to the modern crafts¬ 
man likewise to build well. 



Fig. 4. Kite In'll of Fairbanks II mine 

This rouiii is ulim.it sixliTii fui-l mjiiiiic, Tin- walls uri* rnvi*ml willi nvurluppiiiR wliilu-pmu 
Liuurtls willi ii»imih‘r.l cilci's. 'I’llr* brick men siiII mniiins lint, hits outlived its usi'fulni'ss. Thu 
iluiiLiii'y Lit till' bottom liii-usinL's uijihl by lun 1 im-i. Tin- nld >lnp tiinlins mu of uuk, ull ulunnii'nnl. 
Courtesy aj Tin: Fairbanks Family in America, Inc, 


However, regardless of bow interesting the past of our craft may 
be, it is with carpentry as a trade of today that we are chiefly concerned. 
Therefore, let us now consider the modem carpenter. 

THE MODERN CARPENTER 

At one time the carpenter’s work was almost entirely with wood. 
However, in recent years many substitutes for wood have been put on 
the market and, in order to protect his interests, the carpenter has 
claimed the right to work in many of the newer materials, on the basis 
that such work requires the use of carpentry tools. 
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Through jurisdictional award, 1 thp following work has been 
adjudged to be carpentry: the erecting and installing of metal trim, 
such as bucks, jambs, doors, transoms, casings, metal medicine cabinets, 
metal weather stripping, and other similar work; the laying of plain and 
ornamental cork and rubber-tile flooring, baseboards, or wainscoting, 



Fig. f». A Lug I'almi nt’ Karly l^iimm'r l)a.\s in Nmilurn Wisnmsin 
l'lu' 1 1 ins iii siimc uf tin* ivirly raliins were merely rul In Irnelli anil Hie ends iinlelierl fur 
liilipmg. Tin* lugs in the rahiu slmwn in this illiistriitiiui were liewn with (lie hroarlnx aiiri the 
rurniTS I'lirefiilly ihivetaileil liigeiher. 

Cimrfe.sy of Harry Earhurt, rho/agraphrr 


whether laid or set in composition or glue, and where brads or nails arc 
used; the erecting and applying of all composition materials, such as 
Zenitherm, Shcctrock, Celotex, Nu Wood, Beavcrboard, Compo Board, 
Transit Asbestos Wood, and other rigid-board substitutes; assembling 
and setting of all seats in theaters, schools, halls, and similar buildings; 


'When a jurisdictional dispute arises among the different trades as tn which 
trade is to do certain work. each trade in question selects a representative to present 
its case, and those representatives jointly select a neutral judge nr refernr who 
analyzes with care the fads presented tu him, and then renders a decision in favor 
of one trade or the other. 
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all tbillwright work, such as setting of engines, and installing of all types 
of machinery in factories and mills. 

However, the carpenter’s work is not confined to the erection of 
buildings; this is only one phase of carpentry. Carpenters are employed 
in the building of bridges, piers, docks, and wharfs. A large number of 



A few pioneer craftsmen who have nut furgnUi 
the liroaUax. 


Fig. 6. Hewing Lugs with tho liroadux 

this art delight in showing Iheir skill with 


Courtesy of Hurry Earhart, Photogruphei 


men are employed as boat or ship carpenters, work requiring training 
which is different from that used in building construction work. 

In the metropolitan areas where labor is more highly organized, 
the work of the various trades must be carefully defined. In small 
communities a carpenter is likely to be called upon to do work which 
in a city would be done by other tradesmen. 

Though persons unfamiliar with trade classifications are apt to 
assume that everyone who works in wood is a carpenter, this is not so. 
There was a time when the carpenter not only built the house, but also 
made the trim, the built-in cabinet work, and even in some cases, the 
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furniture. However, today a builder of furniture is a cabinetmaker, 
while the man who makes the interior trim and builds the cabinets and 
stairs is a millman. In general, millmen and cabinetmakers, together 
with similar woodworking craftsmen, belong to the large group of men 



Fit;. 7. Ki'muving Hark from a Log with the Draw Knife 

The |iiinip*i‘r rruf Isiikiii nniilr his own ci|iii| mn'iil . Note the simplicity of tin- imrsi- which 
I'fliTlivi'ly holds the lug while thi* Imrk is ri*nmvi'il. 


Vvurtvny of Horry Enrhtirt, Eliot nyrtipher 


who work in factories; whereas the carpenter is employed on what is 
known as oulsidv work. 

Qualifications. Although in 1930 there were fifty-five women work¬ 
ing at the trade in the United States, carpentry is distinctly a man’s job. 
It is considered a healthful occupation because it requires physical 
activity and much of the work is done outdoors. Carpentry requires 
considerable museular co-ordination and dexterity, mechanical ability, 
good eyesight, and ability to work off the ground, as well as a relatively 
high-intelligence rating. Like most occupations, carpentry also requires 
a willingness to work co-operatively; the successful carpenter must be 
able to get along with his fellow workers. 

The chief hazards of the trade are; falling from scaffolds or ladders, 
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injuries from falling objects, and injuries caused by careless or improper 
handling of tools. However, these are hazards which can be reduced to 
a great extent by the workman himself, with proper training and the 
exercise of reasonable care. The active work-life of a carpenter may 
extend over a period of 25 to 45 years, or more. 

Training. The practical way of entering the trade is through an 
apprenticeship or as a helper. In either case one requisite is a back¬ 
ground of experience with tools, through training obtained in the indus¬ 
trial arts programs and the vocational training courses that are offered 
in most modern schools. 

A student interested in carpentry should take all the work offered in 
the industrial arts and drawing classes, both in elementary school and 
the first year of high school. If this training is then followed by two or 
three years of vocational trade training and an apprenticeship after 
graduation, the young carpenter should he well qualified as a journey¬ 
man. 

A carpenter should be familiar, at least to some extent, with the work 
of the other building trades. Therefore, it is recommended that his voca¬ 
tional study in high school include general trades training. He should 
take the various courses offered in bricklaying, concrete work, plumbing, 
sheet-metal work, painting, and electrical wiring. This training should 
be secured while the student is still in school because he will not be apt 
to have an opportunity for training in these fields after he has indentured 
himself as a carpenter’s apprentice. The value of experience in other 
trades can scarcely be overemphasized; this is especially true if he 
wishes to advance to the position of foreman. As a foreman, he must 
assume some of the responsibility for the work of other trades on the 
building, for often the workmen in other trades will come to the foreman 
for information regarding procedure in their work. 

The Carpenter Apprentice. Today the carpentry apprentice is be¬ 
tween 16 and 24 years of age. In order to become an apprentice he has 
signed a written indentureship agreement with an employer. The 
agreement must be approved by the state or by a trade organization. 
In accordance with this indenture, the apprentice agrees to work at and 
to learn the carpentry trade, while his employer agrees to teach him the 
trade. The employer also agrees to send the apprentice to Bchool to 
receive technical instruction in the trade and related subjects one day 
out of each w'eek. 



10 


FUNDAMENTALS OF CARPENTRY 


Wages for the apprentice vary in different parts of the country. 
In the Chicago area, in 1941, these wages were as follows: for the first 
six months, $16.50 per week; for the second six months, $18.00; for the 
second year, $24.00; for the third year, $32.00; and for the fourth year, 
$40.00 per week. In 1947, in the Chicago area, the hourly wage rates for 
carpenter’s apprentices were: first year, 46.5% of a journeyman’s hourly 
wage of $2.15; second year, 56% ; third year, 70% ; fourth year, 81.5%. 

When the apprentice completes this training period and passes a 
satisfactory examination, he becomes a journeyman carpenter. He can 
then work anywhere he wishes, and it is assumed that his qualifications 
entitle him to journeyman’s wages. 

The trade offers an ambitious young man many opportunities for 
advancement. Progress usually is achieved by supplementing practical 
work experience with night-school courses or correspondence courses, 
by reading books and trade journals, and by contact with skilled crafts¬ 
men. Those adept at the trade become foremen, then carpentry contrac¬ 
tors, or general contractors. Others may become architects. 

Building Trades Wage Rates. The hourly wage rates of union 
building tradesmen are possibly the highest of any group in the mechani¬ 
cal trades. In a study of 75 cities, made by the United States Depart¬ 
ment of Labor, the average hourly wage for journeymen, on July 1, 
1944, was $1.59, and that of the helpers and laborers was $0,939. The 
extreme range of journeymen’s rates was from $0.90 for glaziers in 
Charlotte, South Carolina, to $2,541 for sign painters in New York City. 
However, three-fifths of all building trades journeymen had rates be¬ 
tween $1.50 and $1.80; most of the actual rates being $1.50, $1,625, or 
$1.75 per hour. Less than one-tenth of one per cent of all building 
tradesmen had hourly rates below $1.00, while six per cent had rates of 
$2.00 or more per hour. In the Chicago area, the building trade wages 
in effect in 1947, as approved by the Wage Adjustment Board, follow: 


Trade 

Hourly 

Wage 

Trade 

Hourly 

Wage 

Brick! livers . 


Painters . 

..$2.15 

Carpenters . 

. 2.15 

Plasterers . 

.. 2.22% 

Electricians. 

. 2.15 

Plumbers . 

.. 2.15 

Glaziers. 

O 01 

Sheet metalworkers 

.. 2.15 

Laborers . 

. 1.50 

Steam fitters . 

.. 2.15 

Lathers . 

n 0)1^ 

Structural ironworkers . 

.. 2.20 
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The hourly wage rate, of course, is not the only measure by which 
to judge or select a trade. Work in the trades having higher huurly 
rates may not be as desirable nor as steady as in other trades having a 
lower hourly wage scale. For instance, by far the bulk of construction 
is in residential building, and in this field the carpenters do 27.3 per cent 



Fig. 8. Diagram Showing Percentage Cost of Each Class of Work in the 
Total CokI of a Renidcntial Building 
Average i»f fifteen cities in ihe Vnited Stales 
United States Bureau of Labor Statistin 

of the total work, as shown in Fig. S. Thus 27.3 cents out of every dollar 
of residential construction costs goes for carpentry work. Therefore, 
even though his hourly wage rate is not so high as some of the other 
trades, the carpenter is apt to be more steadily employed and his yearly 
income may be higher than the yearly income of other tradesmen with 
a higher hourly wage rate. 

The Building Industry. The building industry is one of the largest 
industries in this country. Housing is a basic need, and the continuously 
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increasing number and expanding activities of the industrial and busi¬ 
ness world also make steady demands on construction. Repairs and 
alterations, too, play an important part in the building field. 

From the statistics graphically shown in Fig. 9, it is apparent that 
building requirements have not been adequately met during the last 

VALUE OF BUILDING CONSTRUCTION 


AS INDICATED BY BUILDING PERMITS 



Fiji. 0. Building OpenitiniiH Msulc Up of Residential, Nimrcsidcntial, anil 
Alterations, or Repairs 

Tin* grruti’st Binounl of i-iiiistmi-tinn wus rliini* in 1925 nml the least in 1933 
United Staten liurrau of Labor Statistics 


ten years. This deficiency must be compensated for, and considering 
this with the normal building requirements and the increase in industrial 
activity in the period since 1934, it would seem likely that building will 
be exceptionally active in the coming ten-year period. This will tend 
to increase the opportunities for advancement in the carpentry trade. 

CHECKING ON YOUR KNOWLEDGE 

Tlip following questions give you the opportunity to eherk up Dn your¬ 
self. If you huve read the chapter carefully, you should lie able to answer 
the quest inns. If you have any difficulty, read the chapter over once more so 
that you have the information well in mind before you read on. 

DO YOU KNOW 

1. What carpentry is 7 

2. When carpentry tirst began? 

3. What is considered the oldest house in America built by white menT 
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4. "Where the oldest frame house in America is located? 

5. What work has been adjudged to be carpentry! 

6. What a millman does? 

7. What is required of the mail who wishes to become a carpenter? 

8. What are the chief hazards of the carpenters trade? 

0. How a mail becomes an apprentice in this work? 

10. llow an apprentice becomes a journeyman carpenter? 

11. Why the carpenter’s yearly wage rate is apt to be higher than that 
of other tradesmen? 

12. What statistics show about future needs for building in the United 

States? 







CHAPTER II 


History of Carpentry Tools 


Ql'liSTIONS THIS CHAPTER WILL ANSWER 

1. What was the first metal to be used in making toolsf 2. Where, when, 
and bit whom was the first, modern claw hammer made? 3. The history of 
what tool dales hark to the first shipbuilders ! 4. I17m< metal found in Asia 

Minor by the IIUtiles introdueed erohttitniary methods in tool making? 
5. What three tools were nerrssary for construction of the Egyptian Pyramids f 

INTRODUCTION TO CHARTER II 

As you advance in skill as a r*nrpt’iil i*r, you learn to regard your tools 
with great respect and even affection. When you look at an expertly made 
saw or tile, you take rnnxiilerahle satisfarlion in the excellent workmanship 
which prnduml the tool. You enjoy taking it in your hand, you find pleas- 
ure in trying it mil, and you take pride in its eflicioncy. 

Naturally, you are interested in the remarkable story of men’s use of 
tools. Tin development and ever-irirreasiiig use of tools tell of progress 
and the growth of civilizations, for man lirst made tools to improve his living 
conditions and to provide new methods which would make it possible to do 
his work more quickly anil eflicienlly than be could do it by the use of his 
bands alone. Every new tool that eame into permanent use proved tu be an 
important milestone in the advance from primitive life in the jungles to 
cultivated farms and growing cities of civilized men. 

In prehistoric times, man had to work with mule and cumbersome tools, 
as you will learn from a study of this chapter; but as he worked he gave 
thought to these tools and to means of improving them. Consequently, men 
lparncd by experience slowly, but steadily, how to fashion better and more 
precise implements with which to build and furnish their houses, construct 
bridges and monuments, and make whatever was needed to add to the com¬ 
fort, security, and enrichment of life. Carpentry tools of today represent 
many ages of accumulated experience, and a man who wishes to handle these 
tools expertly must acquire specialized knowledge and skill in their use. 

The tools illustrated and discussed in this chapter tell an interesting 
story of the historical background and advance of civilization as revealed 
through the development of tools. You will enjoy reading this chapter be¬ 
cause it is enterLaining as well as instructive. 

METAL TOOLS 

When we trace the history of tools, as Edwin M. Wyatt has so ably 
done in his book, Common Woodworking Tools—Their History f we dis- 



16 


FUNDAMENTALS OF CARPENTRY 


cover that most of our carpentry tools today have been developed within 
the last century. 

Man’s first metal tools were made of copper. Copper tools were used 
by the Assyrians, Egyptians, and Babylonians. The period of human 
history commonly known as the Copper Age extended approximately 
from 4000 n.c. to 2000 b.c. It was probably a little earlier than the year 
2000 b.c. when men discovered that a small amount of tin mixed with 
copper would produce bronze. This alloy, as we call it today, was much 



Fig. 1. KHkiniD Hammer Fig. 2. Iron Claw lliimmfir 

of tli p Anrii'ut Roma ns— 
Front and Side Viuw 


harder, yet more easily melted than pure copper. The so-called Bronze 
Age is roughly set as dating from about 2000 b.c. to 1000 b.c. 

Although iron was known to prehistoric man, it was rarely used 
until the llittites found it in northeastern Asia Minor. The Iron Age 
dates from approximately 1000 b.c. to our modern age of steel. The 
Romans probably contributed more than any other ancient people to the 
process of developing iron carpentry tools. Many examples of these 
tools have been discovered among Roman ruins. However, progress in 
the development of tools was slow before the advent of the factory era; 
beginning about a.d. 1800, when our modern tools began to take form. 
Before that time, each woodworking craftsman had made his own 
tools; but the establishing of the factory system created a demand for 
more tools, and specially trained craftsmen began to spend their whole 
time in the development ami improvement of tools. 

COMMON TOOLS 

The Hummer. The first pounding tools known to the archeologist 
are small flat round stones with a depression in one side designed to fit 
the thumb. However, the first hammer was evolved when man first 
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fastened a stick to the stone with skin thongs. These rude stone ham¬ 
mers, one of which is shown in Fig. 1, are still in use among certain primi¬ 
tive tribes. Iron hammers with claws, Fig. 2, have been found at the 
sites of ancient Roman army camps. The Canterbury hammer, like the 
Fort. Ticoudcroga (New York) hammer , had iron plates on the sides. 
The handle was riveted between these iron plates, Fig. 3. Our modern 
claw hammer was first made about one hundred years ago (1830), in 
Lebanon, New York, by David Maydole, a blacksmith. 



Fin. 3- Eyeless Hammer of Medieval 
Europe 


In early days, the heads of flaw hammers 
did not have eyes as a means of holding 
the handles 


Fig. 4 . llough Stone Ax, 
Showing the Split Han die 
Hash cm] in Plan* by Skin 
nr Leather Thougn 

The thongs were applied wet 
and wlii'ii they eimlrartcd in dry¬ 
ing, hold the handle firmly 



The Ax. Like the early hammer, the first ax w r as made of stone. 
This was flaked or broken stone cell; years later a split handle was 
lashed to flaked stones with leather thongs, as shown in Fig. 4. Stone 
axes like these were used by the Greeks as early as 900 B.c. The 
Romans made their axes of iron, with a through-eve in which the handle 
was inserted, Fig. 5. This ax was a famous weapon of war during the 
Middle Ages. The double-bit woodcutting ax of the Romans was later 
developed into the English joiner* hatchet, an unbalanced and often 
fantastically shaped tool, Fig. 6. By the middle of the eighteenth cen¬ 
tury (1750), Americans had developed an ax which had a square poll 
on one end of the head for pounding. Americans also shortened the ax 
blade in order to give it a better balance on the handle. Our modern 
ax is the product of machinery installed in ax factories, and dates back to 
about 1840. Curved ax handles, probably suggested by the turning of 
gunstoeks, were made in 1853 in Warren, Massachusetts, by Aaron and 
Obert Blanchard. 
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The Saw. The saw was first used in the Bronze Age, and is said to 
have been developed from the knife. The Egyptians were the first peo¬ 
ple known to have used bronze saws, Fig. 7. The teeth of these saws were 
probably hacked with a stone, as neither the Egyptians nor the Greeks 



Fig. 5. Am-icnt Roman 
Jinn Ax 

Tim i'yi: anil riuuhli' hit are 
Ilniiiuii rcintril iuL inns* tu the ax 



Fig. G. English Juinpr's Hntuhot 

Tin* Hirly English jniner's Imlr'liL'l was uflen u faii- 
taslirally slmprd tuul, with a tlirmigli-rye fur huhliug 
the handle 


had metallic files. About 700 b.c. the Romans, who had metallic files, 
began the use of iron and steel saws, Fig. 8. The modern hollow-grasp 
riveted-on saw handle did not appear until 1750, and even then was not 
extensively used until saws began to be made in factories, about 1840. 
An early forerunner of the modern handsaw is shown in Fig. 9. 



Fig. 7. TIil* Egyptian Ilmnze Saw of 
4500 B.C. 



Boring Tools. In some form or other, boring tools seem to have been 
in use for a long time. Far back in prehistoric times flaked stones, known 
as celts, were used for drilling; later these celts were fastened to sticks 
and rotated, Fig. 10. Such drilling implements were in use by the Amer¬ 
ican Indians before the coming of the white man. When metal tools 
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came into use, drills were made like those shown in Fig. 11. Like the 
stone celts, these tools were used to scrape materials into dust, instead of 



Fig. D. Early Fnrmjimrr of the Modern Handsaw 

cutting the materials. The nose bit pared the 
shaving from the bottom of the hole and 
pulled the shaving out when the bit was with¬ 
drawn. This was a gouge-like bit with a 
turned-in ruitimj lip, or router, Fig. 12. This 
probably was the forerunner of the modem 
bit. This hit has been found also in the ruins 
of Roman army camps and is believed to date 
hack to about 700 b.c. The first spiraled, 
shaving-discharging auger apparently was invented by Phincas Cook 
in England in 1770. Its double blade or twist and other improvements 



Fig. 10. Stone Drill Bit 
Showing Primitive Way It 
Wilis Rotated in Uhl* 



F i p. 11. Primitive 
Metal Drills That 
Scraped or Reamed 
Rather Than Cut 



This luol had a lip for paring off ahavinga to make 
a hole 


were later perfected by Russell Jennings. At the lower end of the spiral 
were curved, routcr-like lips which shaved out the bottom of the hole. 
The auger also had a brad point to center the bit, but it had no screw 
nor spur to pull the bit into the wood, neither did it make a smooth cut 
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on the outside. The modern bit was invented by Lilly and Gurley, in 
Connecticut about 1800. 

The Chisel. Tools similar to the chisel and gouge were used by men 
in the age of polished stone; examples are shown at (A) and (B), Fig. 13. 
Specimens of such stone implements which have been found, especially 
the gouge, show little evidence of wear. It is thought by some that 



(A) (B) 

Fig. 13. Prehistnric 
Slime Chisel (A) and 
frimgp (li) from the 
Polished-Stone Age 



Fig. 14. Three Bnm/e Tang and Sonket Chisels 
Found at llologna, Ttaly, in a Hoard of Old 
Implements Dating from 900 b.d. 


before these tools were used on wood, the wood was charred with hot 
stones. Therefore, since only the charcoal was scraped out with the 
stone tools, they showed little wear. Ancient chisels of about 3,000 
years ago are shown in Fig. 14. These bear considerable resemblance 
to the modern chisel, although the latter is more refined in shape and 
in the quality of the metal. Iron chisels from Pompeii, dating back to 
A.n. 75, are shown in Fig. 15. 

The Plane. The history of the carpenter’s plane is more truly an evo¬ 
lution and covers a longer period of time than the history of most of 
our other hand tools. The first carpenter’s plane dates back to the 
stonecutter of a prehistoric age. The latest evolution represented by 
the modern Stanley smooth plane dates back to about 1895. We can 
only imagine the beginnings of the tool shown in Fig. 16. We know the 
Phoenicians had chisel-shaped stone implements, and since they were 
the first builders of ships—where the use of such tools would be essential 
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—we assume the Phoenicians were the first to use the plane. Many 
ancient tools have been found in Egyptian ruins, but no plane has ever 
been found among them. However, many Egyptian pictures carved on 



Fitf. 15. Iron Chisels from Pompeii, Dating Burk to A.lb 75 


stone show workmen rubbing down surfaces with a piece of sandstone 
The Romans used well-developed planes of wood handed with iron. 
Fig. 17. These date back about 2,000 years. During the Renaissance, 
the plane became a wooden-bed tool, with its blade held in place by a 
wedge which fitted into grooves on the sides, Fig. 18. A marked improve¬ 
ment was made in 1700 by adding a second cap of iron which curled 


-—STONE CHISEL 



Fip. 1G. Prnhsthk Constructimi of the 
First Phiiu*-—a Stone Chisel Wedded 
into a Billot of Wood 
A mule beginning nf the modern plane 



IRON BAND— J 


Fitf. 17. Uniniin Plane of About 5G n.c. 

A notable feature is the iron-bound construc¬ 
tion and the holding of the wedge in position 
by a crossbar 


the shaving and made it possible to plane against the grain of the wood. 
The first, so-called modern plane dates from 1.827, when H. Knowles 
patented his cast-iron bed plane. This tool had the channel-shaped body 
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and turned knob of the modern plane, but the cutter was still held in 
place by a wooden wedge. Other craftsmen later added improvements 
to the Knowles plane. Among these improvements many of the most 
important probably were those of Leonard Bailey. During the years 
from 1858 to 1900, Bailey invented the lever cap, fastened the blade to 
the curling iron with a screw, and bent the curling iron on the lower end. 
He also developed the adjustable frog to control the width of the throat, 



Fig. 18. Plane of the Mulille Eighteenth 
Century 

Nutt the ornamental horn, cutaway wedtte, 
anil m'iiikIi' iron bit; the rear handhold was 
of Human origin 



Fig. 19. (A) Ani'iunt Egyptian 
Square From the Eighteenth Dy¬ 
nasty; (11) Wooden Framing Square 
oF Eighteenth Century; ((') Eight¬ 
eenth-Century Bevel Square 


or opening, and continuously modified or improved the tool until he had 
made so many changes in the original that it is now known as the Bailey 
plane. 

The Square. Having been used by the Egyptians, the square is also 
an ancient tool, Fig. 19. The pyramids, built probably about 3000 b.c., 
are proof of the fact that the early Egyptians were familiar with some 
sort of instrument similar to our modern square. The square is a tool 
essential to several building craftsmen, and the material out of which it 
is made depends somewhat upon the trade in which it is to be used. The 
early square had no figures on it. The first metal square with figures 
was made about 1812 by Silas Hawes, a blacksmith of South Shafts- 
bury, Vermont. In 1907 rafter-framing tables were added, the latest 
of the special markings to be put on the indispensable framing square. 

The Plummet and the Level. The work exemplified in the pyramids 
and in ruins of temples and tombs dating back as far as 4500 b.c., indi¬ 
cates that the Egyptians also were the first people to use a tool to plumb 
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and level their work. One type of early Egyptian plummet or plumb 
bob was a grooved stone suspended from the end of a string. Later, the 
Greeks made their plummet of lead with a hole through it, near the top, 
for tying it to the string or line, Fig. 20. 

The spirit level was invented in 1666 by Thevenover, a Frenchman, 
though it was not widely used until the factory era. The fashioning of 



Kip. 20. (A) Greek Lead Plummet; (It) Kuyptiun Plumb; (V) Plummet- 
Type Level Used Before Spirit Level Came Into Use 


the curved-glass tube to be filled with alcohol was too difficult for the 
craftsman making his own tools; therefore, he ordinarily continued to 
use the plummet. 

CHECKING ON YOUR KNOWLEDGE 

The following questions give you the opportunity to cheek up on your¬ 
self. If you have read the chapter carefully, you should be able to answer 
Mil* questiuns. Il' you have any dilliculty, read the chapter over once more 
so that you have the information well in mind before you go on with your 
reading. 

DO YOU KNOW 

1. Of what metal man’s first tools were made? 

2. What ancient people contributed more than any other to the process 
of developing iron carpentry tools? 

3. How the first hammer was made? 

4. When our first claw hammer was made? 

5. About what date the first modern ax was manufactured? 

6. In what age the saw was first used? 

7. What type of drilling instrument was used by the American Indians 
before the coming of the white man f 

8. Who were the inventors of the modern bit? 
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9. What ancient people were probably the first to use a carpenter’s 
plane? 

10. Who patenterl the first modern plane 1 / 

11. When the first metal square with figures was made? 

12. Who invented the spirit level? 

13. What proof we have that the early Egyptians were familiar with 
three of our modern tools? 

14. Why specimens of the ancient gouge which have been found in recent 
years show little evidence of wear? 

15. Of what carpentry tool the knife is said to be the forerunner? 



Modern Carpentry Tools, 
Tool Kits, and Equipment 


QCESTIONS THIS CHAPTER WILL ANSWER 

1. IIou does the sice of rr modern toolbox compare with those formerly used 
bp i virjii'iitrrs 2. What primary tools should be in the kit of every carpen¬ 
ter's apftrruficef Same ten secondary tools needed when hr has completed 
his training, cl. What is the carpenter's most important measuring tool? 
4. Of all carpentry tools which one is Used the most? 5. Why does the car¬ 
penter usually make for himself such derives as: the sawhorse, -workbench, step- 
ladder, miter box, straightedge, door jack, and his various toolboxes? Why 
is it important for an apprentice to learn how to make a first-rate sawhorsef 

INTRODUCTION TO CHAPTER III 

In this chapter you an* told how to select your curpentry tools. Because 
lilt 1 choice ot' tools is pxtrpmply important to any workman, this chapter de¬ 
serves careful reading and special study. As a carpenter, your future success 
depends upon your ability to use tools effectively and skilfully. You must learn 
to look upon your tools as a true craftsman does ; you should examine them in 
detail and learn to appreciate valuable, eflicirnt tools. The development of u 
sense of appreciation of a superior tool will (jive you great satisfaction and 
pleasure. 

The numerous illustrations in this chapter will help you to understand the 
value anil use of each tool. As you read the author’s description of each of 
the various tools illustrated, look closely at the picture. If possible have the 
same tool or a similar one in your hand as you read the description of it. For 
example, it will be helpful to have a framing square in your hand as you read 
about it, and compare the one you are holding with the illustration given in 
the textbook. Do the same with the saw and plane, and as you read about these 
tools, compare the one in your hand with the illustration and the author's 
description of it. 

If you study this chapter carefully you will learn many interesting facts 
regarding tools. Y T ou will learn that there are many different types of saws, 
instead of just one or two with which you are familiar. You will learn also 
about the various types of planes a carpenter uses in the process of construct¬ 
ing a new building. As you acquire this and oLher valuable information you 
will become aware of the fact that carpentry is really a science worthy of care¬ 
ful study anil consideration as a lifetime occupation. 

You will find the study of carpentry tools fascinating for another reason 
also. You are now to begin the actual work of making some of the essential 
equipment used by every carpenter. Observe carefully the minute detail* 




26 


FUNDAMENTALS OF CARPENTRY 


given in the instructions for building a sawhorse, a saw vise, a workbench, and 
other devices used by a carpenter on every construction job. 

As you begin to apply the knowledge of tools acquired by the study of this 
chapter, you are also beginning to acquire valuable practical experience in 
the use of carpentry tools. Be sure to put forth your best efforts on pvery 
object you build. Careless work is never excusable in any trade- from the 
beginning do your best on even the most simple device you make. An ap¬ 
prentice on a new job is often judged by the kind of sawhorse he builds, hence 
it is important that as an apprentice you learn to build well. A carpenter 
enjoys the advantage of doing creative work; whether he constructs build¬ 
ings or equipment, he takes justifiable pride in a job well donn. 

A CARPENTER AND HIS TOOLS 

A few years ago a carpenter was compelled to own so many tools 
and devices that his equipment looked like a thriving hardware store. 
He came on the job with a large tool box three or four feet long, two 
feet high, and about two feet deep. All the tools which he might need 
to complete the job were kept in his toolbox. He needed many different 
kinds of tools because he not only did all of the rough and finished 
carpenter work but also made the trim, built the stairs, the cabinets, and 
the cupboards. Today, after the rough work is done, the carpenter 
merely fits into place the trim, cabinets, and stairs which have been made 
in a mill or factory. Trade rules now compel contractors to furnish 
much of the larger and more expensive equipment. In recent years tools 
have been improved so much that it is possible for a man with one tool 
to do the work once requiring several tools; one example is the universal 
plane. This plane has replaced approximately two dozen matching and 
molding planes formerly required to do the work. Together with the 
shifting of much of the work from the job to the mill, these improved 
tools have reduced the number of tools required by the present-day 
mechanic. 

The carpenter comes onto the job today with a small hand or shoulder 
box in which lie carries two-thirds of his tools. Others that he might 
need on the job are left in the trunk of his car. 

APPRENTICE TOOL KIT 

The beginner's or apprentice’s tool kit usually is limited to tools for 
rough work; as his training program takes him into finer work the need 
of other tools must be met. However, it is well for the beginner to 
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exercise considerable care in the selection of these tools so that he may 
gradually build up a kit of tools of high quality and durability. 

To begin with, the tools which the carpenter’s apprentice will need 
are listed under Primary Tools. These are the tools used for rough 
work ; named in probable order of purchase, however, this order depends 
to a great extent upon the nature of the apprentice’s work. The 
Secondary Tools are desirable but usually can wait until the training 
and the nature of the apprentice’s work demands their purchase. To 
buy a complete set of tools would mean a considerable outlay of money 
at the start and would be inadvisable until he has had at least one year 
of trade experience which will help him to select the necessary and most 
desirable tools. 


PHI MARY TOOLS 

1. Rule 

2. Hammer (curved claw) 

3. Hand ax, or hatchet 

4. Crosscut saw, 8-point 

5. Pinch bar 
G. Try square 

7. Roughing chisel 

8. Cold chisel 

9. Framing chisel 

10. Screw driver 

11. Framing square 

12. Level 

13. Jack plane 


SECONDARY TOOLS 

1. Block plane 

2. Ripsaw, 5M»- or 6-point 

3. Crosscut saw, 10-point 

4. Compass saw 

5. Coping saw 
G. Hacksaw 

7. Dividers 

8. Brace 

9. Set of auger bits 

10. Finish chisel, l'/S 

11. Hand drill 

12. Set of drill points 

13. Scribers 


As an aid to the beginner, a brief description of various common 
tools is given in this text, together with a more detailed explanation of 
some of the important tools. However, the list is not complete, as space 
will not permit showing all the tools which are used by a carpenter. 


TOOL CLASSIFICATION 

Carpenter tools may be classified into several groups. 

1. Layout and measuring tools 

2 . Percussion, or pounding, and impelling tools 

3. Saws 
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4 . Paring and shaving tools 

5 . Boring tools 

6 . Abrading and scraping tools 

7 . Tools for supporting and holding work 

1. Layout and Measuring Tools. The ease and accuracy with which 
a craftsman lays out his work depend not only upon his skill and 
training but also to a great extent upon the kind of tools he has available. 

Framing Square. A tool which every carpenter’s apprentice should 
study carefully and with which he should become thoroughly familiar is 
the framing square, commonly called the steel square, Fig. 1. In addi¬ 
tion to using the square for measuring and squaring his work, the ap¬ 
prentice will find that a thorough understanding of this tool will help 
him in the solution of various difficult problems of construction. The 
uses of the square are so many and varied that entire books have been 
written on this one tool alone. Although only a brief description of the 
framing square is given here, some of its many uses are further ex¬ 
plained in the chapter on the Framing Square and in other parts of this 
book in connection with layout work. 

The standard framing square has a blade, or body, 24 inches long 
and 2 inches wide, and a tongue 16 inches long and 1% inches wide. 
The blade forms a right angle with the tongue. The outer corner where 
the blade and tongue meet is called the heel. The face of the square is 
the side on which the name of the manufacturer is stamped. 

On a standard square the inch is divided into various graduations, 
usually into eighths and sixteenths on the face side; on the outside edge 
of the back, or reverse side, the inch is divided into twelfths, useful in 
making scaled layouts; the inside edge is divided into thirty-seconds 
and one-tenths. On some squares the division of one inch into hundredths 
is stamped on at the heel, to help the estimator wdien making quick con¬ 
version of decimals into fractions with a pair of dividers. 

A framing square made of stainless steel will not rust, an item of 
great importance wdien selecting any tool. Galvanized, copper- or 
nickel-plated squares are also rust resistant; however, the plating on 
these squares is apt to wear off in the course of time. A copper-plated 
square has the advantage of white figures, and the division marks can be 
read more easily than similar marks on the stainless-steel square. 
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In addition to the convenient division marks and the rust-resistant 
material, it is advisable to select a square which has useful tables 
stamped on it; for example, the rafter-framing table, Essex board 
measure, octagon scale, and brace ?neasure, Fig. 1. Rafter-framing 
tables vary with different makes of squares. Some are unit-length 
tables while others are total-length tables for the most common roof 
pitches. Although these tables are not always used, it is convenient to 
have them at hand when the need for them arises. After a workman 
thoroughly understands the rafter-framing tables, he uses them more 
frequently. A book of instruction usually accompanies each square and 



Fig. 1. At Right, Face of a Typiral Framing Sr]mire Com¬ 
monly Called Strcl Ktjuarr; Above, Kafter Framing Table Liven 
Unit Length of Common and Hip Rafters; Essex Hoard Measure 
Lives Board Measure in Feet: Octagon Seale Used to Lay Out a 
Figure of Eight Sides; Brace Measure Table Shows the Lengths of 
Common Braces 



























Fig. 8. Level Available ill either Aluminum or Wood 


in this book the manufacturer has explained the various tables and how 
to use them. See also the chapter on the Framing Square in this text. 

Other Layout and Measuring Tools. Other tools useful to the 
carpenter are illustrated and briefly described in Figs. 2 to 14. The 
six-foot zig-zag rule is a part of the standard equipment of all building 
tradesmen, Fig. 2. The flexible Push-Pull rule, which is rapidly coming 
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into use, serves both as a rule and as a flexible measuring tape, Fig. 3. 
The try square is useful in squaring and laying out small work, Fig. 4. 
Steel tape is available in 25-, 50-, 75-, or 100-foot lengths, Fig. 5. The 
marking gauge is shown in Fig. 6. 

This tool is available also with double 
pins, one pin being fastened to a slide 
in the beam for double marking. The 
butt gauge with its three cutters is use¬ 
ful for laying out three measurements 
for mortising butt hinges for doors, 



Fig. ID. Plumb Bub for Plumbing 
Down Points Beyond the Reach of 
the Ordinary Level 



Fig. 11. M) Dividers Important in Spacing Work or Drawing Arcs and Circles; 
{K) Strikers Useful for Fitting Cabinets and Laying Out Coped Juints 


Fig. 7. The level (24 or 30 inch) may be either of aluminum or wood 
having double plumbing glasses on both ends, Fig. 8. The line level is 
used in laying foundations, tile pipe, determining grades, or other similar 
work, Fig. 9. The plumb bob is used for plumbing down points beyond 
the reach of the ordinary level, Fig. 10. Dividers such as those shown at 
(4), Fig. 11, are important for spacing work as well as for drawing arcs 
and circles. The scribers shown at ( B ), Fig. 11, are used when fitting 
cabinets against walls or other surfaces and for laying out coped joints. 
The T bevel, Fig. 12, with its blade adjustable to any angle, is indis¬ 
pensable for angular work. When fitting doors, the extension rule, 
Fig. 13, is useful for taking measurements between door jambs. The 
framing-square gauge , or clips, is shown in Fig. 14. 
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Fig. 12. T Bevel Adjustable to Any Angle, Indispen¬ 
sable for Angular Work 



Fig. 13. Extension "Rule Useful in Fit¬ 
ting Hours ami Measuring between 
Door Jambs 



Fig. 14. Framing Square Gauge 
or Clips 



2. Percussion, or Pounding, and Impelling Tools. Much of the car¬ 
penter’s work consists of fastening building parts together with nails, 
screws, and bolts. 

The Hammer. Of all carpentry tools, the most used is the hammer, 
Fig. 15. Its weight should be about 16 ounces, for general all-around 
work. The steel in the head must be of such a quality that its face will 
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Fitf. IB. Half Hatchet with Head for 
Laying Flooring 


Fig. 17. Shingle Ilatchet with Head 
for Driving Shingle Nails 



Fig. IS. Medium Size Screw Driver Around Work 


withstand contact with hard surfaces without marring or chipping. The 
claw must retain sufficient sharpness for pulling nails without heads. 
The handle is made of wood to absorb some of the shock instead of 
transmitting all of it to the worker’s arm. This prevents the arm tiring 
quickly. The distance between the handle and the tip of the claw, also 
the distance between the handle and the face, should be great enough 
to fit over the flat side of a 2x4 piece of lumber, thus enabling the car¬ 
penter to pull up a nailed 2x4 and to drive a nail home over it. For rough 
work the carpenter frequently has a straight claw hammer, slightly 
heavier than the regular hammer, with which he can split pieces of wood 
as well as drive and pull nails. 

Other Percussion and Impelling Tools. A number of other per¬ 
cussion and impelling tools are illustrated in Figs. 16 to 22. A half 
hatchet , with a 24- to 30-ounce head for laying flooring, rough cutting, 
and stake sharpening, is shown in Fig. 16. The shingle hatchet has a 
sharp cutting blade useful in splitting shingles to any desired width, 
and a head suitable for driving shingle nails, Fig. 17. It is advisable for 
the carpenter to own three sizes of screw drivers —a large, medium, and 
small size—to take care of any work which might require the use of 
different sizes of screws, Fig. 18. For a wrench for all-around work the 
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ten-inch size is desirable. An adjustable wrench is shown in Fig. 19. 
For driving nails below the surface of the wood, a carpenter uses a nail 
set, shown in Fig. 20. Pliers are useful when working with wire, bolts, 
and nuts, Fig. 21. For driving large screws in heavy hardware, a useful 
tool is the screw-driver bit, Fig. 22, used in a brace. Heavier pounding 
tools, such as the spike maul, post maul, and the sledge, are usually fur¬ 
nished by the contractor. 



Fig. 20. Nail kSet for Driving Nails Fig. 21. Pliers Useful for Work 

below Surface of Wood with Wire, Bolts, and Nuts 


3. Saws. The principal types of saws used in the carpentry trade 
are: handsaws (both ripsaw and 
crosscut) ; the keyhole or compass 
saws, coping saw, and hack saw. 

Shop tools not commonly used by the 
present-day carpenter include other 
types of saws, such as the backsaw, 



Fig. 22. Screw-Driver Bit Used in 
Connection with Brace 



Fig. 23. Handsaw an Important Tool of the Trade 

turning saw, and tenon saw. Most manufacturers make saws in various 
grades, of either hard or soft steel, and in either regular or lightweight 
models to suit individual needs. 

Handsaws. Handsaws are available with either a curved (or skew) 
back, Fig. 23, or a straight back. The straight edge, which may be 
used for drawing lines before sawing, is an advantage of the straight- 
back saw. The better grades of handsaws are taper ground; that is, the 
blade is thinner along the back than it is along the cutting or toothed 
edge; such saws need little set. Usually prices are governed by quality. 
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The greatest satisfaction ordinarily is obtained from the use of a rela¬ 
tively high-priced tool of superior quality. 

a) Crosscut Saw. This saw is designed to cut across the grain of 
the wood; therefore, its teeth must be sharpened like a knife so they will 
cut the fibers of the wood on each side of the saw cut, or kerf, Fig. 24. 
The shape of the teeth of the crosscut saw depends upon the nature of 
the work the saw is intended to perform and also upon the hardness of the 
wood which is to be cut. For general work, the front face of the tooth 



Fij:. 24. C’rossfiit Saw Teeth Which Cut Fig. 25. Ripsaw Teeth Which Cut Like 
Like Twi) Rows of Knife Points a Gang of Chisels in a Row 


should have a pitch, commonly called hook, of 15 degrees, see (A), 
Fig. 24; and a bevel of about 65 degrees, see (B ), Fig. 24; each tooth 
should be sharpened with the file held in a horizontal position. For 
hardwood the tooth is filed with the same pitch and bevel, but the file 
is not held in a horizontal position; the handle must be held lower than 
the tip of the file. This will produce a bevel on the front of the tooth 
while the back of the tooth will remain straight. To produce a smooth 
cut in softwood, the pitch of the tooth should be about 20 to 25 degrees 
and the bevel about 45 degrees, with the handle of the file held lower 
than the tip. The point of the tootli will then be long and sharp and will 
be more apt to cut the soft fibers instead of tearing them. 

A dull saw will not cut rapidly. It will tear the fibers of the wood 
instead of cutting them; these torn fibers will hang into the saw cut and 
cause the saw to bind. Dull teeth will reflect light and will appear as 
bright spots, whereas the tip of a sharp tooth will not be visible. The 
tip of the tooth is set; that is, it is bent toward the side of the point of 
the tooth to give it the clearance which is essential in wet or green wood. 

b) Ripsaw. The ripsaw is used to cut wood with the grain. The 
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Moldings and Fitting Work Which Musi 
Be Scribed 



Fig. 20. Saw Set Used *o Giv» 
Clearance to the Saw 



Fig, 30. Six-Inch Extra Klim Taper File Recommended for 
Filing 10 Point or Finer Handsaws, While 0 Point Slim Taper 
Is Used for 6, 7, and 8 Point Handsaws 


teeth of this saw must be filed rhisel-like to cut the wood fibers in the 
bottom of the saw cut instead of at the side, Fig. 25. The front of the 
tooth is at right angles, or 90 degrees, to the line of the teeth, see (A), 
Fig. 25; that is, the front of the tooth has no bevel, see ( B ), Fig. 25. 
Some mechanics prefer to file the ripsaw with a slight bevel. This makes 
it possible, when desirable, to use the ripsaw as a crosscut saw for cutting 
heavy timbers. The teeth of the ripsaw must have set; that is, the teeth 
must be bent to give them proper clearance. It will be observed that 
only the tip half of the tooth is set, not the whole tooth. 

A carpenter should have no less than three handsaws: a 7- or 8-point 
26-inch crosscut saw for rough work, a 10-point 24-inch crosscut saw for 
finish work, and a 5%- or 6-point 26-inch ripsaw. An old 7- or 8-point 
crosscut saw which has been worn down to a point makes a useful extra 


MODERN CARPENTRY TOOLS, ETC. 


37 


tool, as it is convenient for sawing into tight places, and can be used 
where there is danger of cutting into nails. 

Other Saws. Rough curved saw work on the job is done with the 
compass or keyhole saw, Fig. 26, while the finer work can be done with 
(lie coping saw , Fig. 27. The hack saw, Fig. 28, is used in metal work, 
as well as for cutting the plastics which are becoming more and more 
poimnon every day. Keeping the saws in good condition improves the 
speed and quality of work. The teeth of a saw can be set so the saw 
will not hind in the saw cut; a tool for this purpose is the saw set, Fig. 29. 
A file used to sharpen the saw teeth is shown in Fig. 30. 

4. Paring and Shaving Tools. The paring and shaving tools in¬ 
clude those which have knife edges, such as the plane and chisel, the two 
must important of the group. 

Planes. Together with the hammer, saw, square, and chisel, the 
plane is one of the principal tools used by the carpenter. When timber 
conies from the mills, it is rough from the saw. Before the rough-sawn 
timbers or boards can be used for any finished work they must be pre¬ 
pared to receive paint or any other kinds of finish. This preparation con¬ 
sists in smoothing or planing which can be carried to any extent, and may 
include sandpapering or even polishing. The instrument used for the 
rougher part of this work is called a plane, which consists of a sharp 
blade, or knife, in the form of a chisel held in place in a large block of 
wood or iron by means of clamps, so that the knife can be kept steady 
and guided easily. There are a great many different kinds of planes, 
but the principle of all of them is the same. The knife projects at the 
bottom through a slot and takes off a shaving which is relatively thick 
or thin according to the distance which the knife projects below the body 
of the plane. Any imperfection in the edge of the knife will be repeated 
on the surface of the wood. The plane family consists of various mem¬ 
bers, with each plane designed for a particular purpose, although some 
planes will perform a number of different operations. The following list 
is suggested in the probable order in which they should be bought : 

1. Jack plane 7. Spokeshave 

2. Block plane 8. Router plane 

3. Rabbet plane 9. Scraper plane 

4. Scrub plane 10. Universal plane 

5. Jointer plane 11. Weatherstrip plane 

6. Smooth plane 12. Bullnose plane 
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The wooden plane, though light and easy to operate, has been re¬ 
placed to a considerable extent by the metal plane. The steel-bottom 
plane, invented some time ago but not extensively used until recent 
years, is now rapidly becoming the choice of mechanics; it will withstand 
greater abuse than one of cast iron, and will not break as easily when 
dropped. 

The various parts of the Stanley smooth plane, ,a development of 
the original Bailey plane, arc shown in Fig. 31. However, this plane is 
only one of several different makes available to the mechanic today. 
To describe in detail all the different planes on the market would require 
more space than is available for that purpose in this book. Hence, only 
a few types are given special mention: (a) the jack plane; (b) the 
smooth plane; (c) the jointer plane; and ( d ) the fore plane. 

a) Jack Plane. A plane for all-around work is the jack plane shown 
in Fig. 32. This plane is used fur rough work and to give preliminary 
smoothing to lumber coming directly from the mill. Although the jack 
plane is manufactured in various sizes, the 14-inch length with a 2-inch 
cutter or blade is most commonly used. The craftsman who uses the 
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Fin. 32. Junk Plane Used for Rough Work ami Fig. 33. Smooth Plane, Usually 
Preliminary Smoothing Smaller Than the Juris Plane 



Fig. 34. Jointer Plane, Largest of tin* Car|ient.i'r's Fig. 3ii. Low-Angled 
Planes, Is Intended for Uhl* on the Workbench Steel-Work Plane Op¬ 

erated with One Hand 

14-inch length jack plane is able not only to smooth ami joint a board 
but, also, to do other all-around work with this tool. 

b) Smooth, or Smoothing, Plane. The smooth plane, though similar 
in construction to the jack plane, is usually much smaller. Since it is 
not expected to take off as much material as the jack plane, it does not 
require as great a force to operate the smoothing plane. This is a short, 
finely set plane, and may be made of either iron or wood; being light in 
weight it is easy to operate and will produce a smooth (though not true) 
surface, quickly, Fig. 33. A smoothing plane 8 inches long with a 1%- 
incli cutter is recommended. 

c) Jointer Plane. The largest of the planes is the jointer, Fig. 34. 
The jointer planes vary in size from 20 to 24 inches in length. When 
it is necessary to smooth a large surface, or to make the edge of a board 
absolutely true so that two such surfaces, when finished, will fit together 
closely, this plane is used following the preliminary smoothing by the 
jack plane. The jointer plane is made long and heavy because it is in¬ 
tended for use on long boards and for obtaining a true surface when 
joining two boards. The carpenter finds the jointer plane indispensable 
in fitting doors, and making the edges straight and true. 
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Fig. .10. Rabbet T * I a ii l* for Planing into 
PoniiTS 


Fig. 37. Scrub Plane Used to Hollow Dul 
Trim Members or to Give an A fixed Effect 




Fig. 38. Scraper Plane for Fig. 39. Router Plane Used for Surfacing 

Smoothing Large Surfaces Grooves 


d) Fore Plane. Between the jack plane and the jointer is a tool called 
the fore plane. Some carpenters prefer an 18-inch fore plane to a 22-inch 
jointer since the smaller plane reduces the weight of the tools a carpenter 
must carry around with him. However, the long length of the jointer 
usually insures a trucr-planed surface than is obtained with the fore 
plane which is shorter in length. 

Other Planes. A few of the other planes which might prove desirable 
to own are illustrated and explained in Figs. 35 to 42. When working 
on a scaffold, a desirable plane for fitting is the low-angled steel block 
plane which can be operated with one hand, leaving the other hand free 
for holding the work, Fig, 35. A desirable plane for planing into corners 
or against perpendicular surfaces is the mbbei plane with its 1 *4-inch 
cutter. This plane is also convenient in size as it measures only 8 inches 
in length, Fig. 36. The scrub plane with its rounded blade makes it 
possible to quickly and easily bring the boards down to rough dimension, 
to hollow out trim members, or to give timbers the adzed effect. The 
size recommended for a scrub plane is 9ho inches in length with a V/i- 






inch cutter, Fig. 37. Where large surfaces are to be smoothed or floors 
are to be hand scraped, the scraper plane is indispensable, Fig. 38. The 
router plane is used for surfacing the bottom of grooves or other de¬ 
pressions parallel with the surface of the wood, Fig. 39. When it is in¬ 
convenient or expensive to go to the mill, the Stanley u Fifty-Five ” or 
universal plane , is a desirable tool to use to make various moldings, 


Fig. 40. The bull-nose plane will work close into corn 
hard to reach, Fig. 41. The grooving or plou) 
weather strips, Fig. 42. Another shaving tool^r!^Ei<Tnexpensive , ’ 
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useful for smoothing the edges of boards, is the spokeshave, Fig. 43. 
Tool catalogues should be consulted when special work demands the use 
of additional planes. 

Other Paring and Shaving Tools. Carpenters and other wood¬ 
workers need a specially designed tool to mortise wood or large timbers 



FRAME AND 
HANDLES 


Fig. 43. Spukeshave for Smoothing Convex or Concave Surfaces 



Fig. 44. All-Metal Chisel fur 
Flouring Work 


for repair work and for all woodwork 
that requires a rugged general-purpose 
tool. This need is met by the various 
types of wooilworking chisels. 

Chisels. An all-metal chisel de¬ 
signed for hard usage, when nails or 
other similar obstructions might be 
encountered, is shown in Fig. 44. A 
tool designed to withstand a great deal 
of pounding is necessary for framing 


BEVEL EDGE. 
BLADE / 





Fig. 45. Pocket Chisel l T spd in Framing Fig. 46. Lightweight Chisel for Fine 
and Other Ruugh Work Work 


work. A sturdy chisel with a steel shank extending through the handle, 
made especially for this purpose, is shown in Fig. 45; a size ranging from 
IV 2 to 2 inches in width is recommended. For finer work, such as fitting 
locks, putting on hinges, and for cabinet work a more delicate chisel is 
recommended, Fig. 46. Although much of a carpenter’s work can be 


MODERN CARPENTRY TOOLS, ETC. 


43 


accomplished satisfactorily with three sizes of chisels—% inch, % inch, 
and 1 y 2 inch—nevertheless it would be ideal for him to own a kit of tools 
including a full set of chisels ranging in size from % inch to 1% inches in 
width. 

Fiber-Board Cutters. The extensive use of fiber board today demands 

other specially designed cutting and 
ornamenting tools, such as those 
illustrated in Figs. 47 and 48. 

5. Boring Tools. All wood-bor¬ 
ing augers and drill bits, held by the 
brace and hand drill, are known to 


Fin. 47. FibiM'-Bnard Cutter Ki^. 48. Fiber-Bnurd Knife 






the trade as boring tools. These tools include a variety of instruments 
used in one way or another in connection with boring holes in wood. 

Brace and Bits. The common bit brace, the auger bits, as well 
as a number of special tools belong in this classification. Among them 
are the countersink bit , the bit extension, the bit gauge , and bits for 
both the hand and automatic drills. A number of these instruments are 
illustrated in Figs. 49 to 58. The ratchet-\>it brace with a 10-inch sweep 
is large enough for average work; see Fig. 49 which shows various parts 
of this brace. An auger bit with a medium-pitched screw for general 
work is shown in Fig. 50. The number on the tang indicates the size in 
Vieths, ranging from *4 inch to 1 inch. A number 12 bit is illustrated 
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Fitf. 55. Hit Extension I r ‘H- r,(i - Straisht-Shnnk Drill Hit 

Used for Hoting Holes for 
Screws and Nails 


here wliieli means it is a 1 71 »;tlis, or %-inch, size. The expansive bit, 
Fig. 51. is made with a cross-feed interlocking screw which absolutely 
prevents slipping of the cutter. A drill bit with tang is shown in Fig. 52. 
A countersink bit is shown in Fig. 53. A bit gauge anti a bit extension 
are shown in Figs. 54 and 55, respectively. The straight shank drill, as 
shown in Fig. 5b, is used for boring holes for screws or nails. The sizes 
varying by 32nds range from Viu to inch. The automatic drill, 
Fig. 57, is a one-hand drill used for drilling holes when fastening small 
hardware, such as door hinges and locks. Another hand drill, for 
boring holes for fastenings where either screw's or nails are used, is 
shown in Fig. 58. Note particularly the names of the various parts of 
this drill. 

The Sehatch Aw t l. Although not exactly a boring tool, the 
scratch nit'/ is a handy implement much used by carpenters and other 
woodworkers for locating positions and starting screws and nails for 
fastening small hardware, such as hinges on doors and windows. Many 
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Mimluttip 



carpenters also use the scratch awl, Fig. oil, for marking guide lines 
wlii'i) laying out, their work. 

6. Abrading and Scraping Tools. Ail implements, used for wear¬ 
ing down mall-rial by friction or rubbing, arc known as nUrotling tools. 
Among others those include wlielstones. grindstones, and files, as well as 
the abrasive papers, such as sandpaper and emery papers. If these, tools 
are examined under a microscope it will be found that all of them have 
sharp edges or teeth which do the cutting. 

Abrasive Tools. Different minerals are used as cutting agents for 
making abrasive tools. Three of these used in their natural state are: 
garnet, emery, and quartz which is commonly called jlint. Examples of 
abrasives manufactured by an electric-furnace process are silicon car¬ 
bide, trade-marked Carborundum. and aluminum oxide. The abrasive 
minerals are shaped and bonded to form abrasive tools, such as whet¬ 
stones and grindstones. 

Abhasive Pacers. The abrasive minerals are crushed and graded 
for making abrasive papers. To make sandpaper or the emery papers, 
a paper backing is coated with some kind of adhesive substance, such as 
glue; then the crushed mineral is powdered over tlie paper. The same 
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method is used in making abrasive cloth. Abrasive papers come in 
sheets 9x11 inches or in rolls measuring from 1 inch to 27 inches in 
width and 50 yards in length. The 27-inch width is used principally 
on machines and on belt or drum sanders. The abrasive paper also 
comes in open coat where the abrasive particles are separated and cover 
only about 50 to 70 per cent of the surface. The closed coat has the 
abrasive particles close together covering the entire surface of the paper 
or cloth backing. Since flint paper has a weaker structure, and does not 
have the sharpness of garnet, it is not desirable for production work. 
However, it does serve a useful purpose in sanding down painted or var¬ 
nished surfaces. 

The comparative grit numbers for various abrasive papers are 
shown in Table I. To remove tool marks, by hand sanding on bare 
wood, use garnet paper ranging from medium, No. % and 0 to fine, No. 
3/0 or 4/0, for the finished surface. 


Tamli? I. Approximate Comparison of Grit Numuers 


Ahtikihal* 

liARKET 

Flint 

Giune 

400-10/1) 

— 

— 


360 

— 

— 


320-9/0 

280-8/0 

8/0 

7/0 

6/0 

Very line 

240-7/0 

7/0 

5/0 


220-6/0 

6/0 

4/0 


_ 

_ 

3/0 


180-5/0 

5/0 

— 


150-4/0 

4/0 

— 


— 

— 

2/0 

Fine 

120-3/0 

3/0 

0 


100-2/0 

2/0 



_ 

Vi 


80-0 

0 



— 

— 

1 

Medium 

60-Ms 

h'n 

— 


50-1 

T 

1% 


40-1‘4 

its 

2 


— 

— 

2 % 

Coarse 

36-2 

2 

— 


30-2 Va 

2^ 

3 


24-3 

3 

_ 


20-3 \ { 2 

16-4 

3 V* 

— 

Very Coarse 

12-4 Mj 

— 

— 



* Includes ,1 Jirofl rarlnde and aluminum azide. 
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As used by the carpenter, abrasive papers (sandpapers) or cloths 
are made of four different materials; two of them are natural and two 
are manufactured. The two natural minerals are quartz, commonly 
called flint, and garnet. Flint, which was originally used for sandpaper, 
is still in use today. It makes a softer abrasive which will crumble 
quickly. This quality makes it more suitable for sanding paint surfaces 
as the abrasive will crumble off the surface and will not gum up the 
sandpaper. Garnet does not crumble as easily as flint. Since it is also 
sharper it will stand up better for sanding wood surfaces. Therefore, 
though more expensive than flint, garnet is more economical in the 
long run. 

.SVb'ro/i carbide, an artificial abrasive, is made of silicon and coke, 
a product of an electric furnace operated at extremely high temperature. 
This abrasive is used for sanding floors. Another artificial abrasive, 
aluminum oxide, is also the result of fusing in an electric furnace. It has 
as its base bauxite, a natural mineral. This abrasive is used for hand 
sanding of wood. 

The coarseness of sandpaper originally was designated as #3 for 
very coarse to 7 0 for very fine. This designation of abrasives is still 
in practice today. However, the more modern method is to designate 
the coarseness by the size of the screen through which the abrasive must 
pass in the manufacturing process. When a screen with 280 openings 
per square inch is used, the paper is designated as 280. 

Due to difference in hardness of some of the abrasives, it will be 
noted that a coarser grade of flint paper is used to bring about the same 
results as with garnet or artificial papers. For example, an 8/0 garnet 
paper is the same in coarseness as 280-8/0 artificial paper, but it, would 
require a 6/0 flint paper to give tin* same results. In the list of abrasive 
papers and cloth, shown in Table 1, the various abrasive agents are 
arranged according to their degree of coarseness. The higher a material 
stands in the scale, the finer it is. 

Scraping Tools. Woodworkers use scrapers made of flat plates of 
tool steel to smooth wood surfaces. The scraping tools include various 
types depending upon the particular use for which the implement is 
designed; for example, the molding scraper is specially designed to fit 
into the curves or depressions of a molding surface. 

Other Abrading and Scraping Tools. In order to do satisfactory 
work, a carpenter must keep his tools sharp. The sharpening is done 
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with a tool grinder and a whetstone. Contractors usually furnish the 
grinder but each mechanic is expected to provide his own whetstone. A 
combination whetstone, with both a medium and fine surface, takes care 
of the usual tool-sharpening job, Fig. 60. Size 2x6x1 inch is recom¬ 
mended. 

It is difficult to smooth the surface of wood which contains knots or 
has an interwoven grain. However, such a surface can be worked 



Fif?, til. UurniKhor Used tn Turn the Fif?. 62. One Type of Scraper Holder 
Ed(?e of Scrapers After Sharpening 
Th em 


smooth with a scraper. The scraper usually consists of a piece of tough 
steel sharpened with a file and whetstone with the edges turned under by 
a burnisher, Fig. 61. For heavy work the blade of a scraper is sup¬ 
ported by a semper holder. Many different types of holders are avail¬ 
able. One type is shown in Fig. 62. 

Miscellaneous Tools. There are a number of different tools that 
are difficult to classify, yet these are important enough to mention. In 



fact no carpenter’s kit would be complete without such implements. 
Representative tools of this group include the ripping or pinrJi bar shown 
in Fig. 63, and the cold chisel shown in Fig. 64. Goggles for protecting 
the eyes from flying objects and particles of dust or steel also belong in 
this group, Fig. 65. Although goggles arc not exactly tools, they deserve 
a place in every carpenter's kit, for use when necessary to protect the 
eyesight of the worker. Goggles are especially needed when work is 
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being done with abrading or scraping tools when small particles of 
dust are apt to fly into the workman’s eyes. 

7. Tools for Supporting and Holding Work. In this group are tools 
or devices which the carpenter is required to make on the job. A few 
of these tools can be bought, while others are furnished by the con¬ 
tractor. 

Clamps and Vises. Clamps, both screw and bar, are too bulky for 
the workman to carry around with him. Therefore, these are usually 



Abrading Tools Fi*. Gf) i» iprtah | e Vim* Whi i ll Can Be 


Fastened unto Sawhorse or Workbench 

furnished by the contractor. However, tin* portable vise, for fastening 
onto a sawhorse or workbench, can easily he carried in the tool kit and 
will prove useful to the carpenter, Fig. (i(i. 

DEVICES MADE ON THE JOB 

To simplify the making of this equipment, drawings and instruc¬ 
tions suggest materials commonly found on the construction job or ob¬ 
tainable at any lumberyard. Detailed instructions have been worked 
out as an aid to the beginner or apprentice, on how to make the follow- 


ing devices: 

Sawhorse 

St-epl adder 


Saw T vise 

Miter box 


Workbench 

Straightedge 


Lumber used in construction is designated or spoken of in lumber- 
yard sizes, rather than the exact dimensions. For example, a piece of 
lumber I%x3% exact size is called a 2x4; a board 25 / 32x9 1 / /> is called 
a 1x10. However, it does not necessarily follow that a 1x10 will be 
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exactly 25/32x9% inches; nor a 2x4 exactly I%x3% inches; the exact 
size depends somewhat upon the moisture content. Lumber will swell in 
wet weather and shrink in dry weather, but when the 1x10 board was kiln 
dried and planed at the planing mill it was exactly 25/32x9y 2 inches. 
This information is given as a precaution and to encourage the beginner 
to measure his materials when exact sizes are demanded. 


HOW TO MAKE A 5AWHOR5E 

The sawhorse is an essential part of the carpenter’s equipment, 
Fig. 67. It serves as a workbench and supports his tools. It also serves 



SIDE VIEW END VIEW 

Fiji. 67. A Sawhorse, an Essential Fart of a Carpenter’s Equipment 


as a scaffold to stand on while working. A great many times a carpen¬ 
ter’s mechanical ability is tested by the kind of sawhorse he can build 
when he starts out on a new job. The length and height of the sawhorse 
will depend somewhat upon the carpenter’s individual needs and the 
type of work for which the sawhorse is intended to be used. The dimen¬ 
sions given in this instruction unit will serve the average person and job. 
It is advisable to make the sawhorse out of soft and lightweight material, 
such as No. 1 spruce or white pine. 

MATERIALS 

Top: one piece 2x4 by 3'B" 

Legs: one piece 1x4 by 9'0" 

Ends and tray: one niece 1x10 by 5*6" 

Reinforcements: one piece 1x2 by 9'0" 



MODERN CARPENTRY TOOLS, ETC. 


51 


PROCEDURE 

1. Legs. Select a straight and smooth piece of soft 1x4 for the legs. 

a) Lay the framing square on the 4-ineh face of this board, as shown in 
Fig. 68, taking 4 inches on the tongue and 24 inches on the blade of the square. 
Draw the line 1, along the tongue. This will be the line for the bottom cut of 
the leg. Note: The squure is held so that the figures on both tongue and blade 
are along the same edge of the board. 

b) Measure 24% inches from this line along the same edge of the board 
and make a check mark. Reverse the square, as shown in Fig. GD, and hold it 



Fig. tiS. Leg Layout—Boilnm Cut Fig. Gfl. Leg Layout—Ton Cut 


at the same figures as before (i and 24 inches). Draw the line 2 along the 
tongue through the check mark. This will be the line for the top cut of the leg. 
Note: The lines 1 and 2, for the top and bottom cuts, should he parallel to each 
other. 

c) Turn the board on edge arid lay out the side cuts, 3 and 4, Fig. 70, by 
holding the framing square to the figures 5 \4 inches nil the tongue and 24 



cciving Leg 


inches on the blade; the tongue of the square should touch the line 1, the bottom 
cut. Draw the line 3 along the tongue. 

d) Reverse the square and draw the top side cut 4, Fig. 70. Note: The 
lines 3 and 4 should be parallel to eaeh other. 

e) With a crosscut saw, cut to the lines, sawing on the waste side of the 

line. 

f) With a block plane, smooth up the cuts to the lines. 

g) Using this one leg as a pattern, lay out and cut the other three legs. 

2. Top. Select a straight, smooth, and soft piece of 2x4 for the top member 
of the sawhorse. Cut it to the required length. 

a) Lay out the gain joints, Fig. 71, which will receive the legs. Note: 
In studying the side, view in Fig. 67, it will be observed that the legs of the 
sawhorse are set at an angle of 4 inches to the 24 inches of height. Although 
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the legs are back 4 inehcs at the top, at the bottom they are in line with the 
end of the top piece. 

b) Measure 4 inches in from the end of the top piece, as shown in Fig. 71. 
Use the square as a guide and draw line 1 across the top. 

c) Turn the top piece on one. side and lay the framing square on the edge, 
holding the square to the 4-inch mark on the tongue and the ,24-inch mark on 
the blade; the tongue of the square should touch line 1. Draw line 2 along the 
tongue. Caution: Be sure to have the angle in the right direction; i.e., angling 
outward toward the end of the 2x4. 

d) Draw line 3, Fig. 71, using the leg pattern to get the exact width of 
the gain joint. 

(') Square line 4 across the top edge. 

f) Draw the gain joint on the opposite edge by setting a T bevel to 
the angle formed hy line 2, Fig. 71. 

/;) For the depth of the joint, set the marking gauge to % inch and gauge 
and draw lines 5. Nntr: The depth of the gain joint is from % inch at the 
top to nothing at the bottom; this will give the desired angle to the legs, as 
shown in the end view, Fig. ti7. 

h) Lay out the two gain joints on the other end of the top piece. 

i) Before cutting out the joint, check the layout for the following points: 

(1) The lines of each joint on the edge of the top member must angle out 
ward at the bottom. 

(2) The lines of each joint must be parallel to each other. 

(3) The width of the joint should not exceed the width of the leg. 

j) Cut out the gain joint with saw* and chisel. Be sure to cut on Hip 
waste side of line, leaving just the line, to insure a tight fit for the leg. 

k) Nail each leg to the top member with three 8-penny coated box nails. 

3. Ends. Lay out the two end pieces {A) } Fig. G7, on a piece of 1x10. 
Be sure to have the grain run from one leg of the horse to the other leg. The 
end pieces are wedge-shaped. The angle can be obtained by taking 5*4 inches 
on the tongue of the framing square and 24 inches on the blade, marking along 
the tongue. The length of this piece, on the long edge, is equal to the width 
of the tray, OVk inches. Lay off this distance and draw the other angle. Cut 
and nail the two end pieces in place with 8-penny coated nails, nailing them 
tightly up under the top member. 

4. Tray. Select a 1x10 board for the tray bottom. Its width is de¬ 
termined by the width of the bottom or widest part of the end piece ( A), Fig. 67, 
the length is equal to the length of the sawhorse measuring from the outside 
of the end pieces marked (^4). Lay out the tray bottom and cut the notches 
for the legs. Fit the piece in place, nailing it tightly against the end pieces. 
Plane off any excess stock from the edges of the tray bottom. Note: The 
tray bottom must fit closely around the legs; therefore, when cutting out the 
notches for the legs do not cut to the layout lines, but leave sufficient stock tn 
make a tight fit. To insure a good fit, remove excess stock carefully with a 
chisel, little by lit lie. 

5. Rt'informnnils. In order to make sure the sawhorse is properly built 
and strong enough (o sen e the purpose lor which it is intended, some reinforce¬ 
ment is advisable. 
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aj The sides of the tray are formed by the two pieces marked (B), Fiy. 67. 
The sides are made from a pieee of 1x2, whieh should extend past the legs 
far enough to support the end pieces marked (J.). Suw the side pieees to the 
proper length and nail them into place with S-pcnny coated box nails. This 
will make the tray tight and linn enough to provide a place for a workman 
to stand (Fig. 73). 

b) The pieees indicated by (f), Fig. 67, are additional supports and 
reinforcements for both bottom and sides of the tray. 

c) Finally, test the completed sawhorse by placing it on a true surface or 
level plane. II' construelod aecording to the instructions given in this unit, 
the sawhorse should he linn and solid when standing on a true surface, 

HOW TO MAKE A SAW VISE 

Several kinds of metal saw vises are available on the market. How- 
ever, Fig. 72 shows a saw vise whieh can he made by the carpenter on the 
job. Such a vise lias the advantage of having its jaws at a convenient 
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height for filing. The correct height is about 4 inches below the arm 
pits of the workman who does the filing. 

MATERIALS 

softwood, two pieces 2x4 by 4'4" 
softwood, one piece 1x4 by fl'fi" 
hardwood, one piece 1x2 by 16" 
flat-head screws, eight No. 10x1 y 2 " 
carriage bolts, two %"x4" 

PROCEDURE 

J. Legs. Select two straight pieces of softwood for the legs shown in 
Fig. 72. ‘ 

a) Cut two pieces of 2x4 as shown at ( A ), to the desired length to suit 
the height requirements of the user. 

Bevel the top as illustrated at (2f). 

c) Bore two holes for the 4" bolts. 

d) To mukc the arms, lay out lines (^C) and (7) and cut along these lines. 

e) Lay out and cut the notches to hold the jaws shown at (f7). Note: 
The jaws are tilted slightly to insure a tight grip of the saw on the top edge. 

f) Lay out and cut two notches %"xiy 2 " to receive the oak tightener 
(hardwood) shown at (Z)). 

2. Jaws. Take two pieces of softwood board 1x4x28 inches, lay out the 
jaws and cut them off square; then bevel the top edges shown at ( C ), and cut 
and smooth the edges of the curved portion, as shown at (H) in the illustration, 
Fig. 72. 

3. Braces. Take three pieces of softwood board 1x4x19 inches, lay out 
and cut off square, for the braces shown at ( F ) and ((?), Fig. 72. 

4. Tightener. For the tightener use hardwood, such as oak. 

a) Lay out and cut a piece %x2xl8 inches us shown at (D), Fig. 72. 

bJ Lay off 2 inches at each end and cut to an oval shape, smooth with sand¬ 
paper. See illustration Fig. 72. 

5. Assembly. Before beginning to assemble the various parts for the saw 
vise, check each part carefully to make sure it has been prepared according 
to instructions. 

a) Nail the two lower braces (G) into place with 8-penny coated nails. 

b) Fasten one jaw to the legs marked (J.) with four No. 10x1 y 2 " screws, 
like those shown at (S'), Fig. 72. 

c) Lay the tightener in place. Then place the arms ( E ) in position, slip 
the two bolts into place and fasten with washers and nuts, shown in Fig. 72. 

d) Fasten the other jaw to the two arms with screws, shown at ( S). 

e) Nail the third brace (F) into place. The position of this brace is 
governed by the height of the knee of the operator when he has one foot on 
brace {G). 

f) Lastly, test the vise to make sure it will hold a saw in a tight grip. 
This may save delay in work at a later time. 


Legs: 

Jaws and braces: 
Tightener: 
Hardware: 
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HOW TO MAKE A WORKBENCH 

A workbench eloigned similar to the one shown in Fig. 73 makes 
ir po^iblc for the carpenter to carry the bencli to his work instead of 
raiiymg Ins work to the bench. Such a workbench is a great con¬ 
venience, especially in finishing work, such as fitting doors? and windows. 



Fi|? 73 Pin table Woikbemh (Lrft), S.iwhuise (Right) 

A poitabk vise fastened to one end of the wmkbench will hold the work 
while it is being planed and fitted. The movable ledge on the front of 
the bench can be adjusted to accommodate large doors, sash, or cabinet 
doors while fitting and applying hardware, such as hinges. 


MATERIALS 


Legs (four): 

Top: 

Movable lpilge: 

Braces and cleats: 

Shelf: 

Angle braces: 

Shelf back and supports: 
11 ardw-are: 


one piece 2x4 by 12'0" 
one piece 2x12 by 6'0" 
one pieep 2\4 by 6'0" 
one piece Ixfi by ]2'0' 
one piece 1x8 by 5'0" 
onp pieep 1x4 by 6'6" 
one piece 1x2 by S'O* 
two bolts %"x6" 
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PROCEDURE 

1. Legs. For the legs, select a 2x4 of softwood. Cut the piece into four 
lengths for the legs of the workbench shown in the thumbnail sketch, Fig. 74. 

a) Cut off two pieces from the 2x4 for the front legs 2' S 1 /^' in length. 
Both ends of these legs should be cut square. 

h) Lay out and bore (at the angle shown, about 15") the Vfc-inch holes, 



(7) I X 2 SHELF BACK 

©1X6 TOOL5HELF 
@IX25HELF CLEAT 
@2X12 TOP 


( 5 ) 2 x 4 MOVABLE LEDGE 

© 3 /b'x b" BOLT 

© ^"hole 3 m d.c. BORED 
DOWNWARD AT 
ABOUT 15* 


Fig. 74. Diagram Shows Construction of Workbench 


3 inches O.C. (on center). The bolts which hold the movable ledge are in¬ 
serted in these holes. 

c) The top and bottom of the rear legs are cut at an angle. Sec Fig. 74, 
end view at left. To obtain the correct angle for cutting these legs, hold the 
framing square to the figures 3Vo inches on the tongue and 12 inches on the 
blade. Mark along the tongue; that is, the 3 1 /o-inch side of the square. The 
lengLh of the rear legs is 2' tH/o" with end cuts parallel to each other. See lay¬ 
out for legs of the sawhorse, Figs. 6S and 69. 

2. Braces A and ii. Lay out and cut braces (.4) and (B) for both ends of 
the workbench. 

a) Take a piece of board 1x6 and cut off two pieces 19V 2 inches in length 
for the two lower braces. 

b) For the two top braces cut off two pieces from the 1x6 board, 12 inches 
in length. Each brace should be cut square on one end with the other end cut 
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al an uiiylc*. The angles for both top and bottom braces should be cut in the 
same way the angles were cut for the top and bottom of the rear legs. 

c) Nail the braces in place as shown in Fig. 74. 

Top. Lay out and cut a piece of 2x12 plank to a length of 6 feet. Nail 
the plank to the top of the legs, keeping the legs back 6 inches from each end 
„|' [he top piece, as shown in Fig. 74, illustration al right. 

/. Timer C. For this brace use a 1x6 board cut to a length of 5 feet. 

n) Square the board at each end and nail it to the. rear legs of the bench 
under the top piece as shown in Fig. 74, illustration at top right. 

h) Before nailing the brace in place, check the spread of the legs at the 
bottom, making the spread the same ns at the top. 

e ) Nail a piece of 1x2 across the bottom of the legs to hold them in place 
until all the braces have been securely fastened. 

5. fir arrs I). These braces should he cut from a piece of 1x4. Each 
brace is .T2" in length and is cut at an angle of 45 degrees. 

a) The framing square can be used to lay out the angles at each end of 
the hoard. A 15-degree angle can be laid out by holding the square on the 
edge of the board to the same ligure on both the tongue and blade. For example, 
10 inches on the tongue and 10 inches on the blade; or 6 inches on the tongue 
and 6 inches on the blade. 

b) After the angle cuts have been made, nail the braces into place as 
shown in the illustration, Fig. 74. 

G. Shelf. First, cut two pieces of 1x2 to a length of 12 inches for sup¬ 
ports for the shelf. 

a) Nail these pieces to the inside of the legs 12 inches down from the 
lop piece. 

b) For the shelf take a piece of 1x8 measuring 5 feet in length. Cut, fit, 
and nail this into place on the two supports. 

r) Alter the shelf is in place, cut a piece of 1x2 to the length of 5 feet 
and nail it into position as a hack for the shelf. 

7. Movable Lcdgc. Use a piece of 2x4 for the movable ledge. 

a) Cut the 2x4 to a length of 6 feet. 

b) Hold Lhe piece in position against the front legs and mark the center 
of two bolt holes on the ledge, one hole at each end. 

c) Bore two 5/lfi-ineh holes at the same angle as the holes in the front 
legs. Then drive two %-inch carriage bolts, fj inches long, into place to hold 
the ledge in position. See thumbnail sketch, Fig. 74, which shows the linlge 
in place. 


HOW TO BUILD A 5TEPLADDER 

The ordinary folding stepladder is not strong enough to withstand 
the rough usage of a construction job. Therefore, it is necessary for the 
carpenter to build his own stepladder which is more suitable for his par¬ 
ticular type of work. A stepladder with housed steps, 1x4 rigid legs, 
itud thorough bracing is a sturdy piece of equipment, Fig. 75. The most 
convenient height is about 4 feet and 6 incites. However, the height can 
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Tip. 75. Step!udder; Diagram Shows Construction and Thumbnail Sketch 


be altered to meet the individual needs of the workman for whom the 
ladder is designed. 

MATERIALS 

Legs, steps, and rear brace: three pieces 1x4 by 10'0 W 

Top: one piece 1x8 by 2'0" 

Braces: one piece 1x2 by 14'0" 

PROCEDURE 

1. Lrps. For laying out the lpgs with a framing square, follow the method 
used when laying out the legs of the sawhorse, Figs. (IS and 6H. 

a) On a piece of 1x4 lay out the length of the front legs each 4 feet 7 1 / 2 
inches as shown at (A), Fig. 75. The cutting lines, for the top and bottom of 
the legs, must he parallel to each other. The correct line for the angle cut 
can be obtained by placing the framing square on the board in a position similar 
to that for the legs of the sawhorse, as shown in Fig. 68. However, to find 
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the guide line for the angle cut for the top and bottom of the front legs of the 
fitepiaddcr, hold the square to the figures 3% inches on the tongue and 13 inches 
mi the body, or blade. Draw a guide line along the tongue of the square and 
nit on this line. 

b) Beginning at the bottom of each of the front legs, spare lines for the 
steps along the front edges of these legs, 11*4 inches apart, and lay off the 
width of the steps, as shown in Fig. 75. Draw lines on the side of the legs and 
gauge tin* depth of the cutouts equal to the thickness of the steps. Cut on thB 
waste side of the lines and chisel out each notch, little by little, to the gauge 
marks shown in Fig. 75. 

c ) On a piece of 1x4, lay out the rear legs shown at (B), Fig. 75, the length 
of each of the rear legs being 4 feet 5*4 inches. The angle cut for the top and 
bottom can be obtained by placing the framing square on the board in a posi¬ 
tion similar to that shown in Fig. 6S, bolding the square to the figures l 1 /,2 on 
the tongue and 13 on the blade. Draw a guide line on the 1%-ineh side; that 
is, along thp tongue of the square, as shown in Fig. GS. 

d) The top of the rear legs has an additional angle cut for fitting against 
the front legs. Cut this angle according to the measurements given in Fig. 75. 

r) Lay out and cut the notch for the 1x4 brace [E) near the bottom of the 
rear legs. 

f) Lav out and cut two 1x4 cleats 7 y 2 inches long. Tie the front and 
rear legs togither at the top with these cleats, as shown in Fig. 75. 

y) Nail the cleats to Hie legs at the top, holding the cleats flush with the 
top of the legs and spreading the legs to 2 feet 4 inches at the bottom. Use 
G-penny coated nails and clinch them on the inside. 

3. Top Pine. The top is an important feature of the stepladder. It is 
not only important as the highest step of the ladder but also serves as a 
finishing member. Nailing should be done carefully to avoid splitting of the 
top pim*. 

a) On a piece of 1x8, lay off the top, 1 foot 10 inches in length. Cut off 
square 011 both ends. 

b) Nail the top in place with 8-penny coated nails. The legs are set back 
1 3 4 inches from the ends of the top pieee, as shown in illustration at right, 
Fig. 75. 

3. Steps. Study the front view of the ladder, Fig. 75. The length of the 
top piece is 22 inches and the legs are set in at the top 1% inches from each 
end. At the bottom the legs are spread to a measure of 2 feet. This difference 
in the spread of the legs at top and bottom makes it necessary to cut the four 
steps different lengths so they will conform to the shape of the ladder. 

a ) Set the legs to a spread of 2 feet at the bottom. Lay a piece of 1x4 in 
the notches cut for the lowest step. Mark the cutting lines for both ends of the 
step flush on the outside of the legs. This will insure the proper fit of the step 
to conform to the shape of the ladder. Cut off the length of the step along the 
marks and nail it into place with one nail to each leg. 

b) Using the same method, cut and fit each of the other steps into place, 
nailing them with one nail in each leg. 

cj Cut the rear brace (F) the same length as the lowest step of the ladder 
a nd nail the brace in place with one nail in each rear leg. 



60 


FUNDAMENTALS OF CARPENTRY 


d) After all the steps are in place, the stand of the ladder should he 
checked to make sure it stands plumb, not lopsided. Then nail all steps and 
the rear brace (E) securely, using 8 penny coated nails. 

4. Braces. There are five braces uspd in this type of stepladder, two at 
the back which are crossed as shown at ( C ), Fig. 75, one at the bottom and 
rear, brace ( E), and two side braces near bottom, as shown at {D), Fig. 75. 

a) Cut and fit the 1x2 (C) braces and nail them in place as shown in the 
diagram, Fig. 75. 

b) Before cutting and nailing the 1x2 (D) braces, check the leg spread at 
the bottom. This spread should be 2 feet 4 inches. 

HOW TO MAKE A 5TRAIGHTEDGE 

The straightedge, a simple yet necessary device, is used in connec¬ 
tion with a level for plumbing door jambs and corner posts, or for leveling 
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Fip. 7ti. Straightedge for Plumbing Dnur Jambs and Corner Pasts 


work when spans greater than the length of the level are encountered, 
Fig. 76. Northern white pine, Pinus strobus, is a desirable wood to use 
for this purpose. When properly seasoned, white pine will not warp. 

Accuracy in construction is all-essential. The edge {!) must be 
straight, true, and square with the surface. Edge (2) must be parallel 
with edge (1). Blocks (A) must be of the same thickness. These blocks 
can be glued onto the main section or cut out from the main board, as 
desired. However, when finished, the ends of the straightedge must be 
exact/]/ the same width. The handhole makes it convenient to grasp the 
device firmly while plumbing. There is on the market a two-glass level¬ 
ing device which can be screwed to the face of the straightedge; this 
device does away with the need of the regular level. 

The size of the straightedge varies with the needs of the job, but the 
dimensions shown in the diagram, Fig. 76, usually are accepted for 
average work. A makeshift emergency straightedge can be made 
quickly by using a straight piece of 2x4 with blocks % of an inch in 
thickness nailed on each end similar to those shown in Fig. 76. 
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HOW TO MAKE A MITER BOX 

It is difficult to make a perfect joint between two pieces which come 
together at an angle of ninety degrees to form a corner. There are a 
number of different methods of cutting these pieces to make such a joint. 
The simplest method is to cut off each piece at a bevel of forty-five de¬ 
grees. so that the pieces will fit together at an angle of ninety degrees. 
A miter box is a convenient device used by carpenters for cutting pieces 
at the exact angle desired when 
mitering joints, Fig. 77. To miter 
moldings, the carpenter usually 
constructs a device on the job by 
nailing together lengthwise two 
pieces of 2x6, two or three feet in 
length. The desired angle cuts are 
laid out on this device, and saw 
cuts are made to serve as guides for 
cutting the angles on moldings. 

A better looking and more per¬ 
manent piece of equipment can be made by using hardwood boards, 
maple or birch, % of an inch in thickness with the sides glued or screwed 
on the bottom. Many woodworkers prefer a two-sided miter box which 
can be made easily by adding a second side as shown at (A), Fig. 77. 
For a simple miter box omit the side (A). 

HOW TO MAKE A DOOR JACK 

Whenever it is necessary to fit a large number of doors, a carpenter 
finds it advisable to make a door jack to hold the doors while planing 
the edges and fitting the hinges. The door jack can be constructed 
easily out of materials found on any construction job. For the base use 
a 2x6 if available. However, a piece of 1x6 or even a 1x4 can be used for 
the base piece, shown at (A), Fig. 78. The 2x4 crosspiece {B), two 
feet in length, is nailed at right angles to (A), about 12 inches from one 
end of the base, which should be 6 feet long, see Fig. 78. The 1x6 piece 
(C), with a V cut in the upper end, holds any thickness of door and 
should be set at an angle great enough so that the V cut will be above 
the center of the door. Two 1x4 braces are required, one on each side of 
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the V cut as indicated by ( D ) in Fig. 78. Though not essential the 1\6 
shelf (E) is desirable as it provides additional stiffness to the jack and 
is also convenient for holding the plane when not in use. Note the 1x2 
braces supporting the shelf, also the 1x2 brace on end of base. The cross¬ 
piece (B) is supported at each end by a 2x4 block. The distance between 
the upper end of the (0) piece and the base is 2 feet. 



HOW TO MAKE A SHOULDER BOX 

The man who is skilful in the use of tools appreciates their value anil 
takes good care of them. He has a place for every tool and keeps every 
tool in its place when it is not in use. Any bov who hopes to become a 
skilled mechanic should form this habit early, and when he buys tools 
he should also provide a place where they can be kept. The mechanic 
who works in a shop keeps his tools on the workbench, in the drawers of 
the bench, or in a cabinet above the bench. However, the mechanic who 
moves about from job to job must provide himself with devices in which 
he can keep his tools. For this purpose he should have tool boxes which 
are convenient in size, and light enough in weight to carry around easily. 

Every carpenter should provide himself with two toolboxes, a shoul¬ 
der box and a tool case. The tool case will house the finer trim tools and 
keep them under lock and key. The shoulder box is for the framing or 
rough tools. Since it is not so large, it is more convenient to carry 
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around on ladders or scaffolds while preparing the framework of a build¬ 
ing. 

The shoulder box should be made from materials which are light in 
weight but strong enough to withstand hard wear, Fig. 79. Note: Al¬ 
though not so specified here, the sides may be made of Vi-inch plywood; 
if available; however, the ends and bottom should be of solid boards 
which have better nail-holding qualities. 
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l'ig. 79. Shaulder TddI Box; Side View; End View; and Thumbnail Sketch 


materials 

Finis: #1 soft lightweight wood, one piece l"x8" by 2'6" 

bottom and sides: soft lightweight wood, one piece by 8 6" 

Handle and tool rack: oak, birch, or maple, one piece by 5 6 

Saw rack: oak, birch, or maple, one piece. by 6" 

Hardware: two #8xlVT flathead screws; one y±x3” carriage bolt 

PROCEDURE 

7. End Pieces. It is assumed that the reader knows how to use the most 
important of the simple tools. 

ft ) Saw the board intended for the end pieces into two equal lengths. 
Then square each board to 3 /4"x7^"x 13%". To square up a board it must first 
he* cut to the correct length, width, and thickness; all faces should be planed 
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Bmooth, true, and square with adjacent faces. The accuracy required depends 
upon where and how the board is to be used. For achieving a high degree of ac¬ 
curacy, the plane plays an important part; in less exacting cases, a good square 
cut with the saw might be sufficient. 

b) For each end piece, measure off with the framing square 6*4 inches 
from one end. From this point draw a line square across the board, then lay¬ 
out the curves for the upper part which receives the handle, as illustrated in the 
end view, Fig. 7!). Cut out the curves with a coping, or compass, saw. Smooth 
the edges with a spokeshave or woodfile, and finish with sandpaper. When 
finished, the width of the end piece at the top should he 1% inches. 

c) Lay out the slot, to receive the handle. 13ore a %-inch hole 

lVic inches down from the top edge of the end piece, and cut out the remaining 
portion of wood with the saw, cutting on the waste side of the lines and leaving 
the bottom of the slut round in shape. 

2. Bottom. Square up a piece of %-inch lumber to 1 /k"x7 1 / 2 "x32" for the 
bottom. Nail the bottom into place with four 6-penny coated nails on each end. 

3. Sides. Square up two pieces to for the sides and nail 

into place with four 6-penny coated mails on each end. Note: Quarter-inch 
fir or pine plywood, if available, is equally as strong as %-inch solid wood and 
is lighter in weight. 

4. The Handle. For the handle, select a piece of hardwood free from 
defects. Oak, birch, or maple will serve the purpose. The piece should be 
long enough to extend from outside to outside of the finished toolbox, as shown 
in Fig. 79. 

rrj Square up the handle pieee to the required size—%"xl%"x32"—so it 
will fit tightly into the slots prepared for it in the two end pieces. 

b) Chamfer the edges about Vs inch or just enough to give the handle a 
rounded shape. 

c) Place the handle in position and bore a ^-inch hole in each end for the 
dowel pins, or nail the handle in place with 6-penny box nails, Fig. 79. 

5. Tool Hack for Holding Small Tools. The tool rack, indicated at (JJ, 
Fig. 79, should he cut from hardwood—oak, birch, or maple. 

«) Square up this piece of hardwood to •iV'xlV^lG”- 

bj Select the tools which are to be kept in this rack and arrange them in 
order on the bench. Hold the hoard for the rack over the tools and mark the 
sides of the cutouts. 

v) To make sure each tool will lit tightly into its place, indicate the depth 
of each cutout oil the hoard with a marking gauge. Note: Both faces of the 
hoard should he so marked. 

d) Make the cutouts with the saw and chisel, then remove the wood on the 
waste side, little hv little. 

e) Fasten the rack into place with two ^Sxl^-inch flathead screws. 
These should he screwed into the piece from the outside of the toolbox. Note: 
Bure pilot holes for the screws to prevent splitting of the wood. 

6. Saw Block for Holding the Saws. The saw block, indicated at B. 
Fig. 79, should be made out of hardwood. 

a) Square up a piece of hardwood to 3 / 4"x2"x5 1 / 4". 

b) Lay out three sum cuts. The spaces between the cuts should he y 2 inch 
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ill width. Saw on the lines indicated to within 1 inch from the other end of the 
block ( B ), Fig. *9- 

c) Bore a ^4-inch hole through the block to receive a bolt. 

d) Fasten the block into place in the box with a carriage bolt (*4x3 
inches), ns shown at (5), Fig. 79. 

7. Painting. Two coats of paint on the outside of the box will help to 
preserve the wood and make the toolbox more durable. The paint will also 
improve the appearance of the box. 

8. Tool Protrttion. Tools are exposed frequently to rain and snow. 
However, the tools can be prelected to some extent by a piece of lightweight 
canvas 2'x2'B" spread over the shoulder box and lacked to the handle. 


HOW TO MAKE A TOOL CA5E 

Most mechanics favor a tool case which is not too heavy, yet is large 
enough to hold his most expensive equipment, Fig. 80. Such a case can 
he carried around by the mechanic while working, if it is suspended from 
his shoulder by a rope inserted through a short piece of garden hose and 
fastened to the two handles of the tool case. However, this case has 
I lie disadvantage of being ton small to house the framing square which, 
therefore, must extend out through a hole in the cover, as shown in the 
side view of Fig. 80. 
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materials 

soft lightweight wood, one piece 1x10 by l'B" 
soft lightweight wood, two pieces y/’xlO" by 2'9" 
plywood, one pieee %"xl0" by 2'8" 
plywood, two pieces %"x9%" by 2'B ,r 
plywood, one pieee ^"xlO" hy 2'8" 
oak, birch, or maple, one piece %"x2" by 7*4" 
three hinges, one hasp, Dr trunk lock, and twn 
handles 

PROCEDURE 

1. Ends of the Tool Case . When a box has a cover similar to that shown 
in Fig. 80, a better and easier tit of the cover can be obtained by building the 
box as a single unit, then making a saw cut through the box on a line 2*4 inches 
below' the top; the smaller piece becomes the cover. 

a) Square up two pieces of pine, spruce, or other soft lightweight wood tn 
%"x9 1 / 8 "x9 1 / 4". Note: The grain of the wood should run with the 9^4-incli 
dimension as shown by the finished box in Fig. 80. 

2. Bottom. Square up a piece of soft lightweight wood 1 4”x9 1 / 4"x32" for 
the bottom. Apply waterproof glue to the edges and nail onto the end pieces 
with 6-penny coated nails. 

3. Sides. Square up two pieces of plywood to %"x9y 8 "x32". Glue and 
nail into place with 6-penny nails. 

/. Top. Square up a piece of plywood to %"x!0"x32" for the top. After 
the bottom and side pieces have been nailed in position, apply waterproof glue 
to the edge of the top piece and nail it onto the two end pieces with 6-pennv 
coated nails. Finally, apply waterproof glue to all the joints of the turd case. 

5. Cover. In addition to serving its primary purpose as a coveT, space 
is provided here for three saws and a level. 

a) With a marking gauge, draw a line around the sides and ends of the 
box, 2% inches down from the top and carefully saw the box apart along this 
line. 

b) Fit the cover to the box by smoothing the sawed edges. 

r) Prepare a piece of soft lightweight wood for the partition. Saw a pieep 
y 2 "xl0"x33" lengthwise into four strips 1 4” x 2 1 4' , x33". Square one piece to 
1 /2"x2 1 4"x30 1 / 4". Fit, glue, and nail the partition into place in the cover which 
w'ill then hold the level and three saws. The size of the level governs the 
position of the partition. Two turn buttons fastened to this partition will hold 
the level in place. 

d) Prepare a block to hold the saws and fasten it into place. The saw 
block should be made from a piece of hardwood which has been squared to 
3 / 4 "x2"x 7 1 /4". Cut openings for the saws *%u of an inch in width and spaced 
% inch apart as shown in Fig. 80. 

e ) Cut a slot in the front right-hand corner of the cover for the tongue oi' 
the framing squnre, as shown in Fig. 80. 

6. Finish. The tool case should be finished by smoothing the surface witli 
sandpaper and applying paint. Finally- the hinges aTe added and the trunk 
look, or hasp, is put in place to provide protection for the tools. 
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Ends: 

Bottom and partitions: 
Top: 

Sides: 

Tray sides and bottom: 
Saw block: 

Hardware: 
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a) Sandpaper the entire box to a smooth surface, rounding the edges 
slightly. 

b) Apply two coats of paint. The paint serves a twofold purpose, it 
improves the appearance of the box and also helps preserve the wood, hence 
prolonging the life of the box. 

r ) Fasten the cover to the box with three hinges. Then fasten in place 
ilu* hasp or trunk lock. Note: It is advisable to use flathead brass screws 
which can be cut off and riveted on the inside. Use flathead screws also for 
fastening the handles in place. See finished tool case at right in Fig. 80. 

7. Inside Fittings. An important feature of the tool case is the inside 
tray. Tools that are used frequently can be kept in separate compartments. 
If kept in proper order these tools can be picked up easily when needed. 

a) A tray of a size and arrangement that will carry chisels, bits, nail sets, 
and other small tools is shown in Fig. HU. The bottom and sides of such a tray 
can be made of %-inch plywood. However, it is advisable to use solid wood 
for the ends and partitions. Thp size and number of compartments should 
he arranged to suit the individual needs of the mechanic for whom the case is 
made. In the illustration given here, there are three compartments—one of 
S :1 4 inches in length and the other two, each 10 inches long. The piece of 
plywood provided for the tray is 10 inches wide. This should be sawed into 
three lengthwise strips, one of which is 6 inches wide, the other two, each 2 
inches wide. The fi-inch piece serves as the bottom of the tray, and the 
narrower pieces are for the sides. For the bottom, square a piece of plywood 
to Yi"xC)"x'MyS'. The side pieees should be squared to 1 ^"xiy 2 "x30 1 /4". The 
end pieces and partitions, of soft lightweight wood, should be squared to 
Vxl Vy'xnVs”. Fit and nail the sides and bottom piece to the two end pieces, 
then nail in the two partitions. The tray rests on two ^xl-inch cleats fastened 
to the ends of the tool ease, as shown in finished box at right, Fig. KO. 

b) To protect the cutter of the jack plane, place a small block under the 
toe or heel of the plane. A partition one inch high will keep the plane in 
position. See side view at top, left, Fig. 80. 

f) The balance of the storage space in the tool case may be occupied by 
other tools which are laid in without any special order or arrangement. 

HOW TO MAKE A SUITCASE TOOL BOX 

The suitcase toolbox, shown in Fig. 81, is preferred by many carpen¬ 
ters because its height is sufficient to completely house the framing 
square, and the tool capacity of this type of toolbox is considerably 
larger than that of the tool case shown in Fig. 80. 


finds: 

Reinforcing bar: 
Top and bottom: 
8 ides: 

Tray: 


MATERIALS 

soft lightweight wood, one piece 1x8 by 4'0" 
soft lightweight wood, one piece 1x2 by 2'8" 
soft lightweight wood, two pieces ^"x8" by 2'9" 
plywood, two pieees ^4"xlB" by 2'9" 
plywood, one piece by 2'B" 
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Saw block: hardwood, one piece %"x2" by 0'6" 

Strap: leather, one piece 24" 

Hardware: three hinges, one hasp or trunk lock, two catches, and one 

suitcase handle 



[ WHIT E-PINE TOP 
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Fig. HI. Suitcase Tool Box—Construction and Thumbnail Sketch 


PROCEDURE 

The peculiar L shaped cover of the suitcase toolbox requires building the 
cover separate from the main part of the box. Otherwise the construction is 
similar to the case shown in Fig. SO. 

1. Bottom or Lower Section. For the outside of this type of toolbox use 
lightweight wood and plywood. 

1 1 ) Ends. Square up two pieces of white-pine boards to %"xb 1 / 2 "xl4 3 / 4". 
Note: The grain of the wood should run up and down on the ends of the 
suitcase toolbox, as shown in thumbnail sketch at right. 

b) Cutout. Lay out on the two end pieces the 2%x6 1 / 4-inch cutout for the 
cover as shown in Fig. SI. Cut out this portion of each end piece and smooth 
the edges where the cut is made. 

c) Bottom Piece. For the bottom piece square up a piece of white-pinf 1 
board to V 2 "x(i 1 / 2 "xH2". At the ends of this piece apply waterproof glue 
where the bottom and end pieces meet. Then nail the bottom to the end pieces 
already prepared. Use b-penny coated nails for this purpose. 
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d) Sides. For the side pieces square up two pieces of 14 -inch plywood. 
One piece should measure }4"x9"x32"; the other piece should measure 
i, 1 "xlo 1 / 4'x32". Apply waterproof glue where the sides meet the end pieces 
and the bottom piece. Then nail each side piece to the bottom and the end 
pieces with 6-pcnny coated nails. 

2. Cover or Upper Serf ion. For the outside of the cover use lightweight 
wood and plywood the same as that used for the lower section of the toolbox. 

a) Ends. Square up two pieces of white-pine boards to 3 /4"x6y 2 "x7V 2 ". 
The grain of the wood should run up and down. 

b) Cutout. Lay out on the two end pieces of the cover the 3 : 4xf)i4-inch 
cutout. This portion should be cut out so the cover will fit into the bottom sec¬ 
tion of the end pieees. See Fig. 81. Smooth edges of cut. 

v) Top. Square up a piece of white-pine board to i/ 2 "xfi 1 /2"x32". Apply 
waterproof glue to the outer edges of the ends. Then nail to the end pieces 
with 6-penny coated nails. 

d) Sides. Square up two pieces of plywood for the two sides. One piece 
should measure 8x32 inches; the other piece should measure 1 :t jx32 inches. 
Apply waterproof glue where the sides meet the top and end pieces. Nail the 
sides into place with G-penny coated nails. 

3. Inside Fittings. The inside fittings of the snitcasr toolbox include the 
reinforcing bar and saw block in the cover, and the small-tool tray fitted into the 
lower section. 

a) Reinforcing Bar. For the reinforcing bar shown at A in Fig. 81, use 
lightweight wood. Square up and shape the bar as illustrated from %-inrh 
material. The bar should measure l 1 /* inches in width at the two ends and 
- inches in width at the center. The bar extends the full length of the toolbox 
or 32 inches. Apply waterproof glue to the liar where it meets the cover. 
Nail the bar into the middle of the cover as shown in Fig. 81. The purpose 
lJ l the bar is to reinforce the cover and provide a place to fasten the handle. 

b) Saw Block. Use a pieee of hardwood for the saw block. Prepare the 
block similar to that shown in the illustration. The piece should measure 
'V'x2"xfr. Apply waterproof glue to the block where it meets the cover 
and nail in place with 6-penny mated nails. To hold the saws in place nail two 
b ather straps to the cover and reinforcing bar as shown in the illustration, 
f ig. 81. The straps should be about 12 inches in length. 

e) Tray. Construct a tray from a piece of plywood. The measurements 
"1 the tray should be 3% inches in width and 30*4 inches in length. The height 
-bmild be about 1 % inches. For illustration see Fig. SI. If desired another 
11 av of the same dimensions can be made to lit below the trip tray. The tray can 
be divided into sections according Id individual needs, by litling in partitions. 

4. Finish. After the box has been painted, the three hinges, lock, and 
etches can be fastened in place. 

Sandpaper the entire box on the outside, and round the edges slightly. 

b) Apply two coats of paint to the outside of the box. 

1 ‘) After the paint has dried, fasten the hinges, lock, and catches in place 
v ' flat-headed brass screws. The screws can then be cut off and riveted on the 
jI1 >ide. Finally, fasten the handle on securely with %-inch bolts passed through 
'be top and reinforcing bar. 
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SAFETY AND FIRST AID 

A carpenter's equipment is not complete without a few essential first-aid 
supplies. These supplies should include at least antiseptics, bandages, and 
first aid for burns. Such provisions will help to prevent infection after 
minor skin injuries, bruises, and burns. Provision should be made also tn 
avoid excessive loss of blood, heat exhaustion, and eye injuries. A minimum 
supply of first-aid provisions should include the following materials: 

Antiseptic. A small bottle of an antiseptic with applicator of either 
mercurochrome or metaphan. 

Bandages. Four compresses, three inehes square, sealed in wax paper; 
a small roll of 1-inch gauze; a five-yard roll of ^-inch adhesive tape; and a 
package of band aids. 

First Aid far Burns. One tube of Butesin Pirrate or Sulfa Diazine. 

JJeat Exhaustion. One bottle of 50 sodium chloride (common table sail ) 
tablets. There are two kinds of sodium chloride tablets—the plain and the 
enteric coated. The enteric coated do not dissolve until they reach the in¬ 
testines. This avoids stomach disturbances. 

Eye Protection. Every tool kit should contain a good pair Df goggles for 
eye protection when drilling holes or when using abrasive tools or papers. 

Instruction. The physical well-being of (he mechanic is of equal or greater 
importance than his skill or knowledge of the trade. The mechanic must be 
physically fit in order to do his work properly. lie must not only keep himself 
physically fit but he must be safety conscious also in order to protect himself 
and his fellow workers against accidents and the consequent loss of time on 
the job. Although the carpenter may be safety conscious and take every pre¬ 
caution possible to prevent accidents, nevertheless, he should be able to admin¬ 
ister simple first aid to an injured worker when accidents occur. A reliable 
instruction book on first aid should have a place in his tool kit. 1 

Accidents are frequent in the construction industry, yet the severity of 
these accidents is not as great as in many other industries. Large construction 
organizations have their safety engineers, doctors, nurses, and hospital facili¬ 
ties. However, the smaller organizations, unfortunately, cannot provide these 
aids. Therefore, the mechanic in the small organization must be his own safety 
engineer and be prepared to administer first aid to an injured worker. It h 
of prime importance then that every mechanic become safety conscious, think¬ 
ing in terms of safety for himself and others while performing every operation 
in the process of erecting a building. Since safety instruction becomes mosl 
effective when given as the situation or need arises, such instruction is given 
throughout this book in connection with the various construction operations. 

It is not within the scope of this text to deal with first aid, hence this in¬ 
formation must be obtained from another source such as the textbook issued 
by the American Red Cross. However, a few suggestions are advisable hen*. 

1. The mechanic should develop safety consciousness, since “an Dunce ol 
prevention is worth a pound of cure.” 

2. He should protect his eyes with goggles when working near flying ob 
jeets. 


American Red Cross First Aid Textbook. 
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3. ‘Slight cuts, bruisps, or skin breaks should be treated immediately with 
an antiseptic, and protected with a bandage to prevent infection. Note: 
Sever put adhesive tape directly on a wound. 

4. Air, dust, and dirt should be exeludpd from burns with butesin piernte 
or sulfa diazine, then covered with a bandage immediately. 

5. To avoid heat exhaustion, a construction worker should drink plenty 
of water and take salt tablets to replace the salt lost from the body through 
perspiration. 

u. Before moving an injured worker, always examine him for broken bones. 
This precaution may prevent compound fractures. 

7. In case of serious injuries, always call or see a doctor as quickly as 
possible. 


CHECKING ON YOUR KNOWLEDGE 

The following questions give you the opportunity to check up nu yourself. 
If you have read the chapter carefully, von should he able to answer the ques 
limis. If you have any difficulty, read the chapter over once more so that 
you have the information well in mind before you go on with your reading. 

DO YOU KNOW 

1 . What tools the apprentice carpenter should have in his tord kit, ami 
what tools he should add as he advances to more complicated construe!ion work 7 
'J. How carpentry tools arc classified? 

3. llow the framing square can help you in the solution of various difficult 
problems of construction? 

4. What are some of the important percussion and impelling lools? 

A In what order of importance the various types of planes should he 
hnii”lit? 

(i. What are the important boring tools? Cutting tools? Measuring 
tools? 

7. What are the important abrading and scraping tools? 

A What rules compel contractors to furnish much of the larger and more 
expensive equipment ? 

H. I ill o how many groups tools may he classified? 

Dl. What useful tallies are found on the face and back of a standard si eel 
learning square? 

11. In addition to the framing square, what are some ol the other im¬ 
portant layout and measuring tools? 

12. Why the handle of a hammer should be made of wood? 

13. What the difference is between a crosscut saw and a rip saw'? 

14. AYhat types of planes are listed in this chapter? 

15. Three minerals used as abrasive agents ? 

16. What materials are needed for making a sawhorse? 

17. What materials arc needed for making a workbench which the carpen- 
can easily carry 7 about? 

18. "Why it is necessary for the carpenter to build his own stepladder on a 

construction job? 
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19. How a straightedge is used? 

20 . How a door jack is used? 

21 . What different types of toolboxes are described in this chapter? 

22. What advantage is provided by a suitcase toolbox? 

23. Why a carpenter should carry his tools in two toolboxes; that is, a 
shoulder box and a tool case? 

24. What precaution should be taken to protect the cuLter of the jack 
plane in the toolbox? 

25. What first-aid supplies a carpenter should include in his equipment? 



chapter IV 


The Framing Square 


QUESTIONS THIS CHAPTER WILL ANSWER 

1 . Can you find the center of a circle by use of the framing square f 2. Is it 
possible to figure wages with a framing squaret 3. How do jitrk rafters differ 
from common rafterst 4. In what way are the tables, stamped on the face of 
the square, especially useful to a carpenter? 5. What simjde method can a 
carpenter use to test the accuracy of the right angle, at the heel, of his framing 
squaref 

INTRODUCTION TO CHAPTER IV 

The development of new carpentry tools ami the improvement ol old ones 
lire noteworthy achievements of our age. Improved equipment makes pos¬ 
sible increased skill and greater efficiency on the part of any workman. Un¬ 
fortunately, however, the earpentcr often fails to fully appreciate the oppor¬ 
tunities afforded him by his improved equipment. Tie may continue on the job 
year after year without taking advantage of the time-saving devices which have 
hern developed by skilled tradesmen, after rnueh thought and many years of 
experience. 

The framing square provides an excellent illustration of the foregoing 
statement. On the face and back of the framing square you will ihnl tables 
ami scales which, when properly applied, are remarkable devices tor sining 
time. These devices have been prepared by men who have had many years id 
experience in the trade. Yet, many carpenters never take the trouble to loam 
how to use these valuable timesavers. 

AY hen you begin the practical application ol these tables anil scales to 
actual carpentry work, you will be amply repaid for any time you spend now 
in learning how to use them. The examples and methods ol proeedme given 
in this chapter will help you to understand how to use to advantage the various 
I allies and scales when you begin construction work. 

Study all examples carefully. If possible, have a framing square at hand 
you work through the problems. Follow, step-by-step, the methods of pio- 
eeilure given in the text. 

FRAMING SQUARE-50ME OF ITS USES 

Without a framing square in his tool kit, the present-day carpenter 
would be seriously handicapped in his work. To a skilled craftsman in 
the trade, the square is almost as indispensable as the hammer, saw, or 
J'laue. To the inexperienced the square may be merely a tool for use in 
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drawing linos at right angles, or for testing a board to determine whether 
or not it is straight and true. However, in the hands of a skilled work¬ 
man who understands how to use the scales and tables on the framing 
square, it is a highly valuable tool and an essential part of his equipment. 
Therefore, it is advisable for the mechanic not only to acquaint himself 
with the fundamental operations performed with the square but also tn 
become familiar with a few r of the special layouts where the square is 
useful for solving common construction problems. The framing square 
serves the carpenter not only as an efficient tool but also as a handbook 
and instructor. The use of scales and tables given on the framing square 
avoids complicated inalhematiral computations which would consume 
much of the carpenter's valuable time. Information regarding lines and 
angles presented by means of scales anti tables on the square is simple, 
practical, and condensed. In this chapter, the laying out of the varioin 
cuts is illustrated in a step-hy-step method which makes some of tin- 
most difficult operations seem easy. 

There are many different makes of framing squares and various 
finishes are applied to different makes as explained in the chapter on 
Modern Carpentry Tools. The scales and tables vary with the cost and 
make. When buying a framing square, it is advisable for a mechanic 
to spend enough money to secure one with complete tables and scales 
because they supply information particularly valuable on the job, mak¬ 
ing the square comparable to an engineer’s handbook. 

The chief difference in the tables of the various kinds of framing 
squares is found in the rafter table, as some tables are based upon imif 
length and others upon total length. Since space will not permit de¬ 
scription of all of the tables, the one most frequently used—the unit 
length table—is the only one explained in detail in this book. The lo¬ 
cations of the various tables and different graduations, or scales, are 
shown in Fig. 1. 


TESTING A FRAMING 5QUARE 

Since the framing square is subject to rough usage on the job, its 
accuracy should be tested frequently. For testing the square the follow¬ 
ing method may be used. 

Smooth up one side of a wide four-foot board. Dress one edge oi 
the board until it is a true straight edge. Then lay the prepared board 
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Fig. 1. Locations of Srah‘8 ami Tables on Framing Square 

mi Hit* workb on nil with the* straight edge turnoil toward you and the 
smoothed face turned upward. Place the square on top of the board 
with the blade, or body, extending to the left and the tongue at right 
angles to the straight edge 
01 the board. Hold the 
>f|iiare firmly in position 
"'ith the entire length of the 
1’lade aligning perfectly 
w bli the straight edge of 
^ 1(J board. The tongue will 
! '‘en be extending away 
1 lni »i you across the board, 

^ shown at (1), Fig. 2. While still holding the square exactly in line 
"’hh the edge of the board, take a penknife or a sharp-pointed, hard-lead 
pencil and draw a mark close against the tongue of the square on the 
-mouth face of the board. Then turn the square over, keeping the heel, 
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indicated as (A r ), Fig. 2, at exactly the same point but with the blade 
extending to the right along the straight edge of the board and exactly 
in line with this edge throughout the entire length of the blade of the 
square, as shown at {2), Fig. 2. Always hold the square firmly in place 
along the edge of the board and keep the heel exactly where it was before 
the square was turned over, then compare the position with the mark 
which you made across the board. If the edge of the tongue is exactly 
on the mark, or if a new mark made with the penknife or pencil against 
the edge of the tongue, in its new position, coincides exactly with the 
first mark drawn, then the square is truly square. 

If the angle of the square is found to be less than 90 degrees it can 
be brought back to the correct position by careful hammering of the 
metal in the heel. The hammering of the metal stretches it at this point, 
throwing the end of the tongue outward. 

HOW TO U5E UNIT-LENGTH RAFTER TABLE5 

When laying out rafters for a building, the skilled carpenter uses the 
unit-length rafter table stamped on the face side of the blade, or body, 
of the framing square, Fig. 3. This table gives the unit lengths of coni- 



Fig. 3. Unit-Lpiigth Rafter Table mi Fare nf Framing Square 


mon rafters for 17 different rises, ranging from 2 inches to 18 inches. It 
also gives the unit lengths for hip rafters, difference in lengths of jack 
rafters set 16 inches on center (O.C.), jack rafters set 24 inches on 
center, and the side cuts for jack and hip rafters. When the carpenter 
once learns how to apply the information given in the tables, on the 
framing square, he finds them clever expedients as timesavers and quite 
simple. However, he must first understand the principles of roof fram¬ 
ing and the laying out of the various rafters before attempting any 
short-cut methods, or undertaking to apply the information given in the 
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tables. The following examples show how to find the different rafter 
lengths by means of the rafter tables given on the framing square. 

EXAMPLES 

For a building with a span of 10 feet and a unit rise of common 
rafter of 8 inches, by means of the tables given on the framing square, 
find: 

1. Total length of the common rafter. 

2 . Total lengths for hip rafters and valley rafters. 

3. Side cuts for hip rafters or valley rafters. 

4. Common difference of lengths of jack rafters. 

5. Side cuts for jack rafters. 

1. Total Length of the Common Rafter. A common rafter extends 
from the plate to the ridge; the length of a common rafter is the shortest 
distance between the outer edge of the plate and a point on the center 
line of the ridge. The roof frame will not fit tightly together nor the 
structure be firmly braced unless the rafters arc cut to just the right 
length. To insure correct cutting of rafter lengths by means of the 
rafter tables, proceed as follows. 

PROCEDURE 

a) First, find the rafter tables 011 the face of the blade of the framing 
square as shown in Fig. 3. Since the unit rise, in this problem is lS inches, lo¬ 
cate the 5-inch mark on the inch line along the outside edge of the rafter tnbles 
given on the square. This point is shown in {A) } Fig. 4. 

b) On the first line at the left end of the blade of the square is slumped 
Length of main rafters per foot run , Fig. 3. Follow this line until you come 
to Hie 5-inch mark, shown at (.4), Fig. 4. Under this mark you will find the 
number U.42 on the first line. This means that when the unit rise per foot 
run is 8 inches the unit length of a main, or common, rafter will he 14.42 inches 
fur every foot of run. 

v ) Since the span of the building in the example is 10 feet, the run of coin- 
ujon rafter will be 5 feet (V 2 the width of the building). Multiply 14.42, the 
uumber of inches for every foot of run, by 5 feet, the number of feet in the run 
ut the common rafter; this will equal 72.10 inchps, or 72*4 inches, equal to 6 feet 
aiul Vh inch, the total length of the common rafter, shown at {B), Fig. 4. This 
L ,J tal length is laid out on the rafter stock from the ridge cut at the top to the 
building- line at the bottom. 

2. Total Lengths for Hip Rafters and Valley Rafters. The hip rnf- 
brs are the heavy rafters which slope up and back from the outside 
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corners of a hip-roofed building to the ridge. The valley rafters are 
similar heavy rafters which also slope up from the outside wall to tlu 1 
ridge of the building, but occur at the intersection where adjacent roof 
slopes meet and form a valley. 


PROCEDURE 

a) On the second line at tin* left end of the blade of the square is stumped 
Length of hip or valley rafters per foot run, Fig. 3. Follow this line until you 
come to the tf-ineli mark shown at (.-I), Fig. 5. Under this mark you will find 
the number JS.7C on the second line. This means that when the unit rise per 
foot run is S inches, then for every font of main, or common, rafter run, the 
length of the hip rafter will be 18.76 inches or 18 3 4 indies. 

h) The unit length of hip rafter, 18.76 inches multiplied by the number of 
feet in the run of common rafter, 5 feet [ l / 2 the roof span) equals 93.80 inches 
or 93 !, 3iu inches which equals 7.81 feet, or 7 feet 9M4g inches, the total length 
of the hip rafter or valley rafter (if), Fig. 5. 

3. Side Cuts for Hip or Valley Rafters. Both hip and valley raf¬ 
ters must have an angle eut to fit against the ridge or common rafter at 
the top. You will understand why accuracy is important in side cuts for 
hip and valley rafters when you begin practical construction work. 
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12,16, or 24 inches on center. Because the jack rafters fill a triangular- 
shaped space in the roof surface these rafters vary in length. Since they 
rest against the hip or valley rafters, equally spaced, the second jack 
rafter must be twice as long as the first one, the third jack rafter three 
times as long as the first one and so on. This establishes a common dif- 



Fin. o. Side (.'ills fur Hip ami Valley Rafters, Using Figure Shown in Sixth 
Line of Table 


ferenre in jack rafters for various pitches. These differences in lengths 
of jack rafters are given on the third and fourth lines of the rafter table 
found on the face side of the framing square, Fig. 3. The jack rafters 
have the same rise per foot run as the common rafters on the same slope 
of the roof, and the cuts where they rest against the wall plate or the 
ridge board are obtained in the same way as for common-rafter cuts, 
previously explained. Jack rafters differ from common rafters in length 
and in the side cut necessary to make them fit against the hip or valley 
rafter. When a roof slope has an 8-in eh rise per foot run of common 
rafter and the jack rafters are spaced 16 inches on center, to find the 
common difference in lengths of these rafters proceed as follows. 
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Procedure 

,i ) On the third line at the left end of the blade of the framing square, 
on Ihe face side, is stamped Difference in length of jacks l(i inches centers. 
Follow this line of the rafter table until you pome to the S-ineh mark. Under 
this mark is the number 19.23. This means that the difference in length of jack 
miters or the length of the first and shortest jack rafler is 19.23 inehes. To 
find the length of the third jack rafter multiply 19.23 by 3 which gives 57.69 
inches, or 4 fpet 9% inehes. When the spacing between the jack rafters is 
mure than 24 inehes the dimension is given in feet instead of inches. 

h) On the fourth line at the left end of the blade of the square, on the 
fare side, is stamped Difference in lengths of jacks 2 feet centers. Fig. 3. Fol¬ 
low along this line until you come to the tf-inch mark, Fig, 6. Under this 
figure, mi the fourth line of the rafter table, you will find the number 28.8-1. 
This means that the difference in length of jack rafters spaced 2 feet on center 
is 28.84 inehes, or 2 fret, 4.84 inches. 

5. Side Cuts for Jock Rafters. Jurk rafters must have an angle or 
side put to fit against the hip or valley rafter. The angle of this cut can 
be found by again making use of the rafter table, on the face side, of the 
framing square. 


PROCEDURE 

<0 On the fifth line of the rafter table at the left end of the framing square, 
mi Ihe face side, is stamped Rida rut of jacks. Follow along this line to the 
s -inch mark. Under this figure oil the fifth line you will find the number 10, 
1'ig. 0, 

0) On the stock which is to be used for jack rafters, lay the framing square 
hi a position similar to that for side cuts of hip and valley rafters, shown at 
1 8), Fig. fi. Since the number in the fifth line of the rafter table, under the 
s -mrh mark, is If), lorate this number on the blade of 1 lie square anil /? on fin* 
tongue ni the square. Hold the square firmly in position at these Iwo points 
"Idle drawing the cutting line along the outside of the longue of the square as 
dmwn at (B), Fig. 6. This will give the side cuts for the jack raTiers on a 
rt,( d that has a unit rise of 8 inches per foul of run of common rafter. 

Study the diagrams and learn the locations of: span, run, rise, pitch, 
m mm on, rafters, hip and valley rafters, jack rafters , platen, and the 
w insuring line of the ridge . With the illustrations at hand, study the 
procedures for working the various examples given in this chapter. 

RULES 

ft would be to your advantage later, if you would learn the following 
niks at this time. 

Buie 1. The total length of a common rafter (Fig. 3) can be found by 
multiplying the lpngth given in the rafler table under the figure representing 
the unit rise of the rafter by the number of feet of run. 
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Rule 2. The total length for hip and valley rafters (Fig. 5) can be fouu.i 
by multiplying the length given in the rafter table under the figure representing 
the unit rise of the rafter by the number of feeL of run of the common rafter. 

Rule .7. The side rut for a hip or a valley rafter can be found by fakin'* 
the figure given in the rafter table, under the figure representing the unit rise 
of the rafter, on the blade of the square, anil 12 inches on the tongue. Then 
draw a line along the tongue. This will give the cutting line for the side cut. 

Rule 4. The length of a jaek rafter can be found by multiplying the value 
given in the rafter table, under the ligure representing the unit rise of the 
rafter, by the number indicating the position of that particular jack; that is, 
multiplying by 3 for the third jack. 

Rule 5. The side ruts for jaek rafters can be found by taking the figure 
shown in the table, under the figure representing the unit rise of the rafter, mi 
the blade of the square and 12 inches on the tongue. Then draw a line along 
the tongue for the side cut. 

E55EX BOARD MEA5URE 

A series of figures known as the Essex Board Measure appears on 
the bark of tin' blade of the framing square. These figures provide a 
means for the rapid calculation of board feet , the unit of measure for 
lumber. A piece of board one foot square and one inch thick contains 
one board foot. A piece of board 1 foot long, 1 inch thick, and only 
6 inches wide contains Mi foot board measure. Another piece 2 feet 
long, 1 foot, wide, and 1 inch thick contains 2 feet board measure (f.b.in.l. 
We use the term feet board measure when referring to quantities of 
lumber and when determining buying or selling prices of lumber ur 
timber. 

You can find the foot board measure for any size of board or timber 
by arithmetic, but the process can be simplified greatly and much time 
saved by turning directly to the back of the blade of your framing 
square. AY lion holding the blade in your right band and the tongue in 
your left hand with the heel pointing outward, that is, away from your 
body, you will be looking at the back of the blade of the square. With 
the square held in this position, you can observe the inch divisions 
1 , 2, 3, 4, 5, and so on, along the outside edge of the square, Fig. 7. 
These figures show the width in inches of the stick of timber or board to 
be measured. Under each of these widths seven other figures appear 
These figures give directly in feet (to the left of the vertical line) and in 
twelfths of a foot (to the right of the vertieal line) the feet boanl 
measure, in boards of that particular width one inch thick, of seven 
different lengths. These lengths beginning at the top edge of the blade 
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l-'iir 7. Essex Hoard Mr a sure Table 
on Baric of Framing Square 



under the 12 -inch mark and reading downward are: 
N, f), 10, 11, 13, 14, and 15 feet. The Essex board 
measure gives the number of board feet of practi¬ 
cally all flic sizes of boards or timber in common 
use. To find feet board measure the inch gradua¬ 
tions, along the outer edge of the back of the blade 
nf the square, arc used in combination with the 
values given along the seven parallel lines. 

The figure 12 at the outer edge of the back of 
die square represents a board 12 inches wide and 
|life inch thick, Fig. 7. This is the starting point 
for all calculations. The numbers in the column 
directly under the 12-inch mark indicate the lengths 
of a piece of board in feet. The regular inch divi¬ 
sions of the square on each side of the 12-inch mark 
represent the widths of the boards in inches. The 
fimires under each of these inch division marks 
represent, the number of board fort and the twelfths 
"I a hoard foot. 

When you wish to find the feet, hoard measure 
"i a particular pieee of lumber, first find under the 
72-inch mark the figure corresponding to the length 
1 in feet) of your stick of timber. Then follow along 
f iie horizontal line under this figure to the left until 
you come to the point under the inch mark corre- 
'Imnding to the width (in inches) of your.st.ick, and 
1 bort* you will find the figure which gives the ron- 
nts of your stick of timber in feet board measure, 
llie figure appearing at the left-hand side of the 
Vertical line is full feet, board measure and the figure 
the right of the vertical line is twelfths of a foot 
board measure. 
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EXAMPLE 

Find the feet board measure in a board 1 inch thick, 10 feet long, 
and 9 inches wide. 


PROCEDURE 

a) First, look in tin? column of figures underneath the 12 -ineh mark on 
the outside edge of the bark of the blade of the square and near the middle of 
the back of the blade you will lind the number 10. 

&) Follow along the horizontal line underneath this number and to the 
left of it, until you come to the column of figures underneath the 9-inch mark 
at the edge of the blade. There you will find the numbers 7|6, which slands for 
seven and six twelfths feet board measure, which is the feet board measure of 
your board. If the board were more than 1 inch thick, you would find flu* 
feet board measure by multiplying the figure just found by the thickness of 
the timber in inches. If the piece were more than 12 inches wide, you would 
follow the horizontal line underneath the ligure 10 in the 75-inch column to the 
right instead of to the left. 

A length of 15 feet is the longest timber imlieated in the column of figures 
underneath the 75-inch mark on lhe outer edge of the hack of the blade of the 
square. If the feet board measure is required for a stick longer than 15 feet, it 
ran be found by following the directions given in the preceding example, but 
using only one half of the actual length, then doubling the results, since it is 
evident that doubling the length of a piece of timber doubles the contents in 
feet board measure. In order to show how to deal wilh a larger and longer 
piece of timber than provided for in the Essex board measure, another example 
follows. 


EXAMPLE 

Find the feet board measure in a timber 10 inches wide, 16 inches 
thick, and 23 feet in length. 


PROCEDURE 

a) Divide the length of 23 feet into two parts of 10 and 13 feet. Let the 
10-inch dimension be taken as the width and consider the timber to be made 
up of If) separate boards each one inch thick and 10 inches wide. 

b) Find the feet board measure for each of the two pieces of board. Then 
add the results and multiply the sum by 16 to lind the entire feet board measure 
of the whole stick of timber. 

v) Following the procedure used in the foregoing example and referring 
to Fig. 7, we find a l-inch hoard 10 feet long and 10 inches wide contains 8 4 /L 
feet board measure. 

d) Following the same procedure for finding the number of board feet 
in a board 13 feet long, 10 inches wide, and 1 inch thick, we find this board 
would contain ld 1Q /u feet board measure. Adding the contents of the two 
boards together gives 19 t 12 feet board measure. Multiplying this sum by lb 
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gives 306*^2 feet board measure, the entire contents in board feet of the 23-foot 
slick of timber. 

USING THE OCTAGON SCALE 

You will find the octagon scale on the face of the tongue of the 
framing square, Fig. 8. This scale, sometimes known as the eight-square 
scale , consists of a series of 
divisions in the shape of dots 
marked off along the middle 
of the tongue of the square. 

Starting nearly under the 2- 
int li mark on the outside edge 
near the heel, the dots con¬ 
tinue almost to the other end 
of the tongue. There are 65 
of these riots on a square hav¬ 
ing a 16-inch tongue. Every 
fifth dot is numbered, thus 
you find on the square: 5,10, 
la, 20 and so on up to 65. 

Flip octagon scale is used for 
having out figures with 8 
equal sides. 

Sometimes it becomes necessary for a carpenter to transform a 
square stick of timber into an eight-sided stick, for example, an octago¬ 
nal newel post for a stairway. To do this, it is necessary to lay out an 
eight-square or octagon on the end of a square stick of timber. The 
method for doing this follows. 



Fig. 8. Octagon Scale on Face uf Tongue of 
Framing Nnunrr 


PROCEDURE 

u) In laying out an octagon it is necessary first to square the stick to the 
desired size, for example, 8 inches. Then cut the end of the stick square with 
d'e sides, in this case making the end an 8-inch square. Locale Lhe center 
nt ' Pack side as shown at {A), (»), (C), and (71) in Fig. 9. Then draw the 
intersecting lines {All) and (CD). 

b) W ith dividers or a ruler, measure off on the octagon or eight-square 
"‘‘■'dc, on the tongue of the square the length of 8 spares, since the timber is 
s inches square, Fig. 8. If the timber should be 10 inches square, the length 
d 10 spaces should be measured off, if the timber should be 12 inches square, 
the length of 12 spaces should be measured oif, and so on. 
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v) After measuring- nff the length of 8 spares on the octagon scale apply 
this measurement to each side of the square timber on both sides of the center 
points, ( A ), (fl), (C), and (D), as (Aa), (Ah), ( Bf ), (Be), (Ch), ( Cg ). 
(Be), (7)tZ), Fig. 9. Joining the points («/<), (be), (de), and (/^), will out- 



Fi|j. 0. Method of Laying Out 
an Oi-tagim on I'hul of 
Square Stick 



Fig. 10. Laying Out an Octagon on Square 
Stick of Timber 


line on Hie end of the stick a figure having 8 equal sides. Then with this as a 
guide the entire stick can be shaped to this form by cutting off the solid tri¬ 
angular pieces Irani each of the l our corners. 

CONVERTING A TIMBER FROM 5QUARE TO OCTAGON 

Any square stick, or timber, can be laid out also for an octagon 
timber with the framing square by using the following method. 


PROCEDURE 

a) Lay the framing square on the face of the timber to be. cut, wilh the 
heel of the square on one side of thr timber and the tip of the blade, that is, the 
24-inch mark, on the other edge of the timber as shown at (A), Fig. 10. 

Holding the square firmly in this position, mark points on the timber 
at the inch divisions 7 and 17. Through each of these points draw a line 
parallel to the edges of the Limber. 

v) Proceeding in the same manner, draw corresponding lines on the other 
three sides of llie timber. These lines are used as cutting lines and indicate the 
amount of wood that must be removed to change the timber from a square to an 
octagon. The end of the octagon timber is shown at (B), Fig. 10. 

BRACE LAYOUT 

1. The principles involved in laying out a brace arc the same as 
those for laying out a common rafter. The common rafter represents 
the hypotenuse of a right triangle, while the run and rise of the rafter 
represent the other two sides of the triangle, as shown at [B), Fig. 5. 
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Fig. 14. Brace-Measure Table 
on Back of Tongue of 
Framing Square 


d) A line connecting points (1) and (3) will give the 
length Df the outside of the brace as shown in Fig. 11. 

p) For long braces, when the run and rise are the same 
length, the step method can be used to find the total length 
of the brace, as shown in Fig. 12. Here we assume the run 
and rise to be 48 inches, or 4 feet. 

f) Lay the square in position near the right end of the 
piece of timber which is to be used for a brace. The 12-inch 
mark on both the blade and tongue should be exactly on the 
edge of the timber as shown in Fig. 12. 

g) Holding the square firmly in this position, draw lines 
along the outside edge of both the blade and the tongue. 

h) Next, move the square along the timber toward the 
left until the 12-inch mark on the blade coincides with the 
same point where the 12-inch mark of the tongue was in the 
previous position. Again draw lines along the outside of 
both blade and tongue. Continue this procedure until the 
four steps have been completed. The cutting lines of the 
brace at the points (1) and (3) will make, an angle which 
fits at top and side. Care should be taken in using this 
method as a slight error will spoil the angle cut and cause an 
imperfect fit of the brace. 

2 . For long braces when the total run is less than 
the total rise, to find the length of the brace and 
the angle cuts for the top and side, the total run is 
divided into as many units as there are feet in the rise. 
For example, if the total rise is 48 inches and the run 
36 inches, since the rise contains four 12-inch units, 
then the run should be divided into four 9-inch units, as 
shown in Fig. 13. 

PROCEDURE 

a) Lay the square in position near the right end of the 
piece which is to be used for the brace, with the 5-inch mark 
of the tongue and the J^-inch mark of the blade exactly on 
the edge of the timber as shown in Fig. 13. 
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b) Draw lines along the outside edge of both blade and tongue. Then 
move the square to the left until the 12-inch mark of the blade coinuides with 
llic point where the 9-inch mark of the tongue was in the previous position. 

r) Again draw lines along the outside edge of the blade and tongue of the 
square. Repeat this procedure until four positions of the square have been 
stepped off. This will give the length for a brace when the rise is 48 inches 
mid the run 36 inches. 

r I) Cutting the timber on the lines indicated at each end will give the cor- 
mt angle for lifting the brace at the top (A), Fig. 13 and at the side (B), 
Fig. 13. 


BRACE MEASURE 


Along the center of the back of the tongue of the framing square 
yna will find a table which gives the lengths of common braces. This 
scries of figures known as the brace measure, or the brace rule, is illus¬ 
trated in Fig. 14. 

The use of this table is somewhat limited since it is chiefly for 


45-degree braces. For example, the 
figures of the table show that when the 
run and rise of the brace are both 36 
inches, then the length of the brace will 
be 50.91 inches; or if the rise and run arc 
both 24 inches, the length of the brace 
will be 33.94 inches. However, the last 
set of figures shown at the right end of 
the tongue is for braces which have the 
proportion of 18 inches of run to 24 
inches of rise, giving a brace of 30 inches 
in length. 

Whenever possible to use it, the 



brace-measure table is convenient since Measure Found on framing 

Square 

it gives the total length of a brace, thus 

making it unnecessary to use the step-off method previously explained. 
Application of the table is illustrated in Fig. 15. Any multiple of the 


figures found in this table can also be used. 


EXAMPLE 

Find the length of a brace with a run and rise of 78 inches. 

PROCEDURE 

a) Since the figure 78 is not given on the table we use the multiple 39 which 
one-half of 78. The table shows that when the run and rise of a brace aie 
h“th 39 inches, then the length of the brace is 55.16 inches. 
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b) Since 3!) inches is one-half of 78 inches, then twice 55.16 inches, or 
110.32 inches, is the total length of the brace which has a run and rise of 7S 
inches. 

The foregoing example shows that if you have a brace whose run and 
rise is longer than any run or rise shown in the brace-measure table, 
you can find the length of the brace by finding one-half the actual run 
or rise in the brace measure and then doubling the length given for it. 

Thus for a run and rise of 78 inches, you find 55.16 on the square and 

the length of the brace will be twice 55.16, which is 110.32 inches, or 
9 feet 2.32 inches. 

THE 12TH SCALE ON FRAMING SQUARE 

The 12tb scale, with the inch divided into 12 parts instead of 16, is 
usually found on the back of the framing square along the outside edge. 
In this scale an inch represents one foot and each inch is divided into 
12 parts; hence, each one of these parts or graduations equals 1 inch 
on the 12th scale. Thus, the 12th scale makes it possible to reduce lay¬ 
outs to y i2 th of their regular size while still retaining the same propor¬ 
tions. 

The 12th scale on the framing square can be put to many uses in roof 
framing. This scale is especially useful for solving basic right triangles, 
without mathematical computation. This scale also enables the work¬ 
man to make a layout of his work for a building, or any part of it, one- 
twelfth (Math) of the regular size. If the layout is carefully made it can 
be relied upon to give reasonably accurate results. Many carpenters pre¬ 
fer to find rafter lengths by using the 12th scale instead of using the step 
method or the mathematical method. However, use of the 12th-scale 
method demands accuracy and unless the work is carefully done errors 
may occur. Use of the 12th scale is recommended for making an over-all 
check of rafter lengths when rafters are laid out by other methods. 

Methods for using the 12th scale, given on the framing square, arc 
explained by means of the following examples. 

EXAMPLES 

1. Find the total rise and total length of a rafter when total run anil 
unit rise are given. 
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2 . Find the unit rise of a rafter when the total rise and total run 
an- given. 

3 . Find the theoretical length of a hip or valley rafter when the 
total run and the unit rise of the common rafter are given. 

1. Find the Total Rise and Total Length of a Rafter When Total Run 
and Unit Rise Are Given. The total run of a rafter is ti feet 7 inches 
anil the unit rise is 8 inches. To find the total rise and total length. 



Ki*. II). Fimling Total Rise ami Total Fig. 17. Timlin* Unit Rim’ of Rafter 
of Common Rafter on 12th Seale 1)11 l-th 


ritOCEDlKE 

a) Lay the framing square to the cut nf the roof (S nil the tongue anil 12 
"a the blade) on a board with a sharp and straight edge, position [1 ), fig. 10 . 

f> J With a sharp pencil or a knife draw a line along the blade or run side 
•d the square. 

v) Slide the square, that is, move it to the right along this line until the 
Injures 6 ‘/i 2 are directly over the lower edge of the hoard, position (~). 

d) Hold the square to this line with the edge iif the blade coinciding with 
fin 1 line and the tongue perpendicular to the line. Then read tlm figure on the 
tongue at the edge of the board. This figure should he 4 and 4^/lXths, or 4 
l«*ci and 4^4 inches, which will he the total rise of the ratter. 

f) While the square is in this position (position 2), mark the edge 0 t e 
■o'arrl on the tongue side of the square, as shown in fig. If). 

f) Measure along the edge nf the hoard with the 12 th scale the distance 

l>cl ween the line and the mark just made. This distance should read /12 os or 

1 feet and 11 inches, the total length of the rafter. 

2. Find the Unit Rise of a Rafter When the Total Rise and Total Run 
Are Given. A rafter has a total run of 9 feet 6 inches and a total rise of 
7 feet 11 inches. To find the unit rise. 
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PROCEDURE 

a) Place the framing square as before on a board with a straight and 
smooth edge using 9%2ths inches on the blade and 7 n A2ths inches Dn the tongue, 
position (f), Fig. 17. 

b) Mark along the blade with a sharp pencil or knife. 

c) Slide the blade of the square along this line to the left so the figure 12 
(unit run) is over the lower edge of the board, position (2), Fig. 17. 

d) Read the figure on the tongue directly over the edge of the board. This 
should read 10 inches. Therefore, 10 inches is the unit rise for a rafter that 
has a total run of 9 feet 6 inches and a total rise of 7 feet 11 inches. 

The 12th scale can also be used to find the theoretical length of 
the hip or valley rafters, as shown in the following example. 



or Valley Rafter on 12th Seale 


TOTAL RISE 
OF HIP, 



Fig. ID. Method of Finding Theoreti¬ 
cal Length of Hip Dr Valley Rafter 
on 12th Seale 


3. To Find the Theoretical Length of a Hip or Valley Rafter. The run 

of the common rafter of a roof is fi feet 7 inches and the unit rise 
is 8 inches. Find the theoretical length of the hip or valley rafter. 


PROCEDURE 

a) Lay the framing square on a board with a straight and smooth edge, 
in the position shown in Fig. ]8. Then take the figure Gfaths inches (run of the 
common rafter) on the blade and the same figures on the tongue. Make a mark 
along the blade and the tongue with a sharp pencil, as shown in Fig. 18. 

b) The distance between these two marks will be DVviths inches. Therefore, 
the total run of the hip or valley raftpr will be 9 feet and 4 inches. The total 
run of the hip and valley rafter is the diagonal of a square whose sides are equal 
to the common rafter run, in this ease 6 feet and 7 inches. 

c) Find the total rise, 4 feet and 4 inches, by the method shown in Fig. 16- 

d) Lay the square on the edge of the board, as shown in Fig. 19, taking 
4%2ths (total rise) on the tongue and 9 4 /viths (total run) on thp blade. Mark 
with a sharp pencil on both sides of the square. 

e) The distance between these two points will measure W'Vviths inches. 
Therefore, the theoretical length of the hip or valley rafter will be 10 feet a 
inches. 
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CALCULATING PROPORTIONS WITH FRAMING SQUARE 

1. Wages. The inside edge of the back of the tongue on the framing 
square has the inch divided into tenths. This scale can be used to 
figure wages. The method is shown in the following example. 

EXAMPLE 

1. If the wages for an 8-hour day are $9.00, how much would a 
carpenter receive for 3*4 hours of work? 


BOARD WITH 
^STRAIGHT EDGE 


DRAW A LINE 
WITH 5HARP 
PENCIL 



DRAW A LINE 
BOARD WITH WITH SHARP 
STRAIGHTEDGE ^PENCIL 





X \ 



ttJ 

fl ?l 
'ml 'H 

1 1 



__6^-Cf_ 


/ DR ^ hSs, d,7 


r 7- 0" 




Fin, -l>. Calculating Wages Fig. 21. 
with Framing Square 


07 

^\d 

Calculating rrupurLionH with Framing 
Square 


PRO CEDI! HE 

a) Lay the square on a board with a straight and smooth edge as shown 
in position (1), Fig. 20. Hold the square to the proper figures so llmt these 
figures are over the edge of the board as shown in Fig. 20. Jn this ease, the 
figure 8 (8 hours) on the inside of the blade and the figure 9 ($0.1)0 for H hours) 
on the inside of the tongue. Draw a line with a sharp pencil along the edge of 
the blade. Then slide the square to the right, along this line, until the figure 
■ 51 4 on the inside of the blade touches the edge of the board, as shown in posi¬ 
tion U>), Fig. 20. Read the figure on the inside of the tongue and you will 
find it to be 5 and G^/lOths, or $3.65, the wages for 3V 4 hours of work. 

2. Reductions of Enlargements. The framing square can be used 
for calculating proportions for finding reductions or enlargements, 
for example, correct proportions in reducing or enlaiging a rectangular 
figure can be quickly obtained by means of sliding the framing square. 
The need for such calculations may arise when paneling a wall to keep 
Miiall panels to the same proportions as larger panels. A similar need 
inises when making enlargements in photography. The following ex 
ample gives the method of procedure when making reductions or en 
hirgements. 
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EXAMPLE 

2 . What should be the width of a small panel 6 feet in length in order 
to retain the same proportions as a larger panel measuring 4'0"x7'0"? 

PROCEDURE 

a) Lay the framing square (with the 12th scale upward) to 4" on the 
tongue and 7" on the blade as in position (1), Fig. 21. 

b ) Draw a line with a sharp pencil along the blade of the square. 

c) Slide the square to the right, along this line, to the position shown at 
( 2 ), Fig. 21, with the figure 6 on the blade touching the edge of the board. 
The figure on the tongue will then be •Wv 2 ths, or 3 feet and 5 inches, the correct 
width of the rectangle that has a length of 6 feet. 

U5E OF FRAMING SQUARE WITH CIRCLE5 

The framing square is especially useful when finding the circum¬ 
ferences of circles and also when finding the centers of circles. Likewise, 
the framing square can be used to advantage to find the capacity of 
pipes, to find the center of arcs, and the size of an elliptical hole in n 
pitched roof through which a pipe is to be passed. Read carefully the 
following instructions for finding: 

1. Circumference of a circle. 

2. Capacities of round pipes. 

3. (hmter of a circle. 

4. Center of an arc. 

5. Layout of an ellipse. 

1. Finding the Circumference of a Circle. The circumference of a 
circle can be found with the framing square by the following method. 

PROCEDURE 

a) Liiy the square along the edge of a straight smooth hoard, us shown at 
(1 ), Fig. 22, to the figures 12" nil the blade and on the tongue. 

\>) Draw a line along the blade with a sharp peneil. 

c.) Slide the square to the left to position (£), Fig. 22, holding the blade 
along this line to the figure which is equal to three times the diameter of tin 1 
circle. Make a check mark on the tongue as at (#), Fig. 22. 

d) Measure the bridge, or distance, between the points {A) and (-B), Tig. 
22; this figure is the approximate eircumference of the circle. 

2. Finding the Capacities of Round Pipes. The size of a rouiul 
pipe, required to carry the capacity of two or more other round pip<^ 
can be found with the framing square, using the following method. 
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PROCEDURE 

a) Lay the framing square along the edge of a straight stick, as shown 
in Fig. 23, with the size of one pipe (its diameter) on the tongue and the size 
n f the other pipe on the blade. 

I,) Mark with a sharp pencil along the tongue and the blade, 

r) Measure the bridge, or distance, between the two points at the edge of 
[lie board. This distance is the diameter of a pipe which will be large enough 
t f , carry the capacity of the two smaller pipes. 

When three pipes are to be joined and their contents emptied into n fourth 
pipe the capacity of this pipe is found by the following method. First find 



the diameter required for a pipe to carry the capacity ol two ot the Minilhr 
pipes as in the foregoing paragraphs. Take this figure on one side ol the 
M,uarc and the diameter of the third pipe on the other side of the square, 
bridge, or distance, between these two points will he the diameter reqmr 
It round pipe which is to carry the capacity ol the other three ]>'|" s. 
same procedure can be followed for joining any desired number ot pipes whose 
combined contents are to be emptied into another pipe. 


The 
1 for 

This 


3. Finding the Center of a Circle. The writer nf a circle ran lie 
mind by means of the framing square, using the following method. 


procedure 

a) Lay the square in the position shown at (J), Fig. -4,m itme 

"f the heel touching the circumference, using the same figure on bmh U 

Mri| l blade of the square. , ,, n . *i lfJ 

b) Make check marks at the points where the tongue and blai e 

1 ircumfcrence. . 0 , 

') Draw line [A ) through these two points, as shown in ig. - ■ 
d) Move the square to the position (2), Fig. 24, and hold the square in the 
v, me position as in position (i), Fig. 24. 
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e) Make check marks on the circumference at the points where the tongue 
and blade touch the circle. 

f) Draw line (B) through these two points, as shown in Fig. 24. The 
point where the lines (A) and (5) intersect is the center of the circle. 

4. Finding the Center of an Arc. Sometimes a carpenter must find 
the center of an arc or part of a circle which will pass through three 



Fig. 24. Finding Center nf a Circle with Fig. 25. Locating Center of Arc with 
Framing Square Framing Square 


points not in a straight line. Circular layout, such as stair work, 
requires a carpenter to lay out arcs which must pass through certain 
points. 


PROCEDURE 

The center of an arc-, which must pass through three points not in a straight 
line, can be found with the framing square by connecting the three points with 
straight lines, as shown at ( A-B ) and {B-C), Fig. 25. 

a) Find the centers (a and b) of the lines {A-B) and {B-C). 

b) Lay the square to these lines with the heel at the point (a), position 
{1), Fig. 25; and at the point (b), position {2), Fig. 25. 

c) Draw lines along the blade of the square through the points (a) and 
(b), as shown in Fig. 25. The point where these two lines intersect is the 
center of the arc. 

5. Layout of an Ellipse for Pipe Passing through Pitched Roof. 

Passing a pipe through a pitched roof, as shown in Fig. 26, requires 
the cutting of an elliptical hole for the pipe. The length of the required 
ellipse, for any given pipe size, and the layout of the elliptical hole on 
the roof can be found by the following methods. 



framing square 





98 


FUNDAMENTALS OF CARPENTRY 


f) With (C) as a center and [AO] as a radius, draw an arc cutting tbi? 
line {Aft) at the points (E) and (F). 

g) Drive a nail at each of the points (C), [E], and (F). Then tie an 
inelastic cord or string tightly around these three nails. 

h) Remove the nail at (£■) and holding a pencil in its place proceed to 
draw the ellipse, keeping the string taut, as shown at [li) f Fig. 28. 1 

MITER AND BUTT JOINTS ON POLYGONS 

Laying Out Miter and Butt Joints. The framing square is useful 
when laying out the angle for cuts in joining the pieces which form the 
sides of objects, such as boxes, plates on buildings, in cabinet construc¬ 
tion, and columns which have many sides. 



Fig. 29. Miter anil Unit Joints Fig. 90. Layout of Joints for 

Cniiinwmly Used Square Objects 


The two joints commonly used are the miter and the butt joints, 
shown in Fig. 29. In framing plates of a building, nails arc commonly 
used to bold the joints together. In cabinet construction the joints 
frequently are made secure by using a spline on miter joints and the 
tongue and groove for butt joints as shown in Fig. 29. 

On square objects the butt joint is an angle of 90 degrees. Such a 
joint can easily be laid out by holding the framing square as at (I). 
Fig. 30. The miter joint is laid out by taking any figure such as 12 
on both the tongue and blade of the square. Lay the square so that these 
figures arc on the edge of the stick, or board, as shown at (2 ), Fig. 30. 

1 When laying out the ellipse, extra spare should be allowed around the pip fc 
if it is to be the outlet for smoke from a healing plant, or stove. In such a rase, 
the ellipse should be drawn so as to allow a 2-inch air space around the pip 1 ' 
This precaution is necessary in order to avoid danger from fire. In addition to tli |J 
air space, other requirements for protection from fire usually are given in building 
codes. These should be observed carefully. 
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The layout of miter and butt joints for three common polygons is 
shown in Fig. 31. Note that the figure on the blade for all of these 
joints is always 12" while the figure on the tongue will vary, depending 
upon the shape of the figure and the joint. By always using the figure 
12 on the blade as a constant, then there will be only one figure to remem¬ 
ber when laying out the joint. This is an important fact to remember 
as it will simplify the operation. 



triangle hexagon 

I’itf. ■')!. Layout i*f Miter anil Uull .Juinls fm Tlirt'i? Types 


OCTAGON 

nl' I'ulymma 


The miter cuts for other polygons having from three to twenty sides 
are shown in Fig. 32. This is a useful table for determining ijuickly 
the angle cuts for objects with three to twenty sides. The angle can 
laid out with a protractor and T bevel or by taking the figure 12 on 
une side of the square and on the other side the figure indicated for the 
Polygon. 


HOPPER JOINT5 

Laying Out Hopper Joints. When making a square or rectangular 
the four corners form an angle of 90 degrees and the miter joints to 
1-j degrees. However, the hopper is wider at the top than at the bottom, 
:is shown at (4), Fig. 33. This type of jointing requires a butt joint 
more than 90 degrees and a miter cut of more than 45 degrees. 

Since the hopper is like a roof turned upside down the principles of 
roof framing are applied in laying out the cuts. The run, Fig. 33, is 
l^e distance the top extends over the bottom, this is the same as the run 



Lengths df Sides with a 
Circumscribed Diameteh 
of One Foot 


Lengths of Sides with an 
Inscribed Diameter of 
One Foot 


3 sides. 

4 sides. 

5 sides. 

6 sides. 

7 sides. 

8 sides. 

9 sides. 

10 sides. 

11 sides. 

12 sides. 
14 sides. 
10 sides, 
18 Bides 
20 sides 


10.3023 inches 3 sides. 

.8.4053 inches 4 sides. 

.7.0534 inches 5 sides. 

.6.0000 inches 6 sides. 

,.5.2070 inches 7 sides. 

..4.5021 inches 8 sides. 

..4.1042 inches 9 sides. 

.3.7032 inches 10 sides. 

..3.3813 inches 11 sides. 

..3.1058 inches 12 sides. 

. .2.0688 inches 14 sides. 

..2.3410 inches 16 sides, 

..2.0888 inches 18 sides. 

..1.8771 inches 20 sides, 


20.7840 inches 
,12,0000 inches 
,.8.7184 inches 
,.6.0282 inches 
..5.7795 inches 
..4.9705 inches 
..4,3576 inches 
..3.8990 inches 
. .3.5230 inches 
..3.2154 inches 
..2.7373 inches 
..2.3869 inches 
..2.1159 inches 
..1.9005 inches 
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l?i ^ La > oul Mitor and Butt Joints for Hoppe, 


A 




^iv ^ e tliod Used to Obtain 
rigm-M for Miter and Butt 
Joints on Hopper 


Fig. 35. Layout for Obtaining the Angle of 
the Miter and Butt Joints 
on Hopper 


tlie common rafter on a roof. The rise is the distance vertically 
! ( * jUQen the top and the bottom of the hopper. The length of the side 
b ^ le Same as the length of a common rafter. The butt joint is the same 
a * hacking of a hip rafter and the miter joint is the reverse of the roof 
Scathing cut. 

The method of laying out the side of a hopper from a center line 
to get true lengths of the joints is shown at ( B) } Fig. 33. When miter 
Joints are used on square hoppers, all sides will be the same. When butt 
are User T two sides are smaller by the thickness of the material 
the other two sides, The layout in Fig. 34 will give all necessary 
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figures, which arc to be used on the framing square, as shown in Fig. 35, 
for obtaining the angle of the butt and miter joints. 

5UMMARY 

The purpose of this chapter is merely to introduce you, as a beginning 
carpentry student, to the various uses of the framing square. It is not 
expected that the average student will be able to put all of this informa¬ 
tion into practice immediately. However, the numerous and carefully 
prepared illustrations will help you to become familiar with the names 
and locations of the different framing members of the roof of a building. 
You will find this valuable information to have available when you 
begin actual construction work on house framing. 

CHECKING ON YOUlt KNOWLEDGE 

If you have read this chapter carefully, you should he able to answer the 
following questions. If you have any difficulty, you should read the chapter 
again, so that you will have the information well in mind before you gD on with 
your reading. 

DO YOU KNOW 

1. How to find the total length of a common rafter, by using the rafter 
tables on the face of the framing square? 

2. Ilow to find the side cut of a jack rafter, by using the rafter tables on 
the face of the framing square? 

3. Where the Essex Board Measure is located on the framing square? 

4. Ilow to find the feet board measure in a board 1 inch thick, If) feet 
long, and 9 inches wide, by using the Essex Board Measure found on the fram¬ 
ing square? 

5. Where to find the octagon scale on the framing square ? 

G. How to convert a square piece of timber into an octagon? 

7. Why use of the brace measure given on the framing square saves the 
carpenter time on the job? 

9. Ilow to use the framing square to find the center of an arc which 
passes through three points not in a straight line? 

9. What kind of joints are commonly used when constructing hoppers? 

10. The difference between hip and valley rafters? 
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Principal Woods, Their Uses, 
Grades, and Classifications 


QUESTIONS THIS CHAPTER WILL ANSWER 

1. How ran the approximate age of a tree he determined? 2. Upon what does 
the weight and strength of wood depend? 3. What varieties of softwood and 
hardwood are most commonly used by the carpenter? 4. What are some of the 
common causes of defects and blemishes in wood and lumber f 5. How is lum¬ 
ber graded and sold? 

INTRODUCTION TO CHAPTER V 

You are going 1 to be fascinated by the study of wood. The average person 
does not know, as the carpenter must, the* many varieties anil special uses of 
wood; also the many factors which enter into the proper selection of wood liir 
building and construction purposes. 

You will learn many interesting facts about trees, and undoubtedly von 
will enjoy a considerable sense of satisfaction in this knowledge. When you 
pick up a piece of lumber you will be able to see certain features ami churnd cr¬ 
itics that the untrained eye would never observe. Behind the board you hold 
in your hand you will see a whole history of development and growth, indicated 
by the physical appearance of the hoard. 

A carpenter is more than a man who merely handles tools; he is a man wlm 
knows his materials, who can glance at a piece of lumber or hold il in his hands 
mill appreciate its worth. In this chapter you will learn how lo delect blemishes 
mid defects in wood and how lumber is graded and prices determined. Such 
knowledge will give you confidence in yourself and a sense of jusliliable pride 
in your work. Furthermore, it is such knowledge as this that will enable yon 
hi advance in the field of carpentry, for the more a man knows about his trade 
'In* greater are the opportunities for his advancement. 

The author’s practical knowledge of this subject will prove of great benefit 
* ( i you in your work. Read the text carefully and well; remember il is advisable 
hi review the chapter if you find difficulty in answering the questions at the 
'’ml of it. 

GROWTH OF WOOD 

Wood is composed essentially of cellulose in minute elongated cells, 
billed fibers , firmly cemented together by lignin. The fibers are tapeicd 
a t tile end and run vertically in standing trees. In softwoods the length 
Hie fibers is about Vath of an inch and in hardwoods about 
an inch. The central diameter of a fiber is about x / r )0 th of the length. 
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The appearance of different woods varies with the arrangement of the 
cells or fibers. In addition to the fibers running with the grain there are 
bands of cells extending radially from the pith or center of the tree 
across the grain toward the bark. These so-called wood rays or 
medullary rays are responsible for the prominent flakey figure in some 
woods when quartersawed. In most woods these rays are small and 
inconspicuous. 



Fig. 1. Magnified Blmks of White Oak (A) anil Shortleaf Pine (It) 

The tnp nf each block represents 1hn end—cross, or transverse; section. The left siili* show* 
a quartersawed section (hardwood) and vertical grain or radial section (softwood). The right 
side illustrates flal-grain, plain-sawed, or tangential section. 


The weight and strength of wood depends upon the thickness of the 
cell walls. The shape, size, and arrangement of the fibers, the presence 
of the wood rays, and the layer effect of the springwood and summer- 
wood, Fig. 1, account for the large difference in the properties along 
and across the grain. 

Hardwoods and Softwoods. Trees commonly cut into lumber and 
timber products are divided into two broad groups: hardwood and 
softwood. 

The term softwood as used in the lumber trade does not necessarily 
mean a tree whose w r ood is soft, nor does hardwood always indicate one 
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whose wood is hard. In fact, no definite degree of hardness divides the 
two groups. The custom has developed of calling the coniferous trees 
softwood, and the broad-leaved trees hardwood. Coniferous trees are 
those with needles or scalelike leaves, popularly called crm/rmis. 
Broad-leaved trees are often termed deciduous because most of those 
in the United States shed their leaves each year. 

In general, the woods in the hardwood group arc harder than those 
in the softwood group. However, a few of the softwoods are harder than 
many hardwoods. Fir is an example of a hard softwood, while some 
hardwoods are among our softest woods, an example being basswood, 
or poplar. 

The commercial softw r oods and hardwoods of the United States are: 

SOFTWOODS HARDWOODS 


Cedars and junipers 

Alder 

Gums 

Cypress 

Ashes 

Hackherry 

Douglas fir 

Aspen 

Hickories 

True firs 

Basswood 

Locust 

Hemlocks 

Beech 

Magnolia 

Larch 

Birches 

Maples 

Pines 

Buckeye 

Oaks 

Redwood 

Butternut 

Sycamore 

Spruce 

Cherry 

Walnut 

Tamarack 

Chestnut 

Willow 

Yew 

Cottonwoods 

Elms 

Yellow poplar 


Lumber suitable for structural purposes may be obtained from two 
other groups; but for some reason these groups have not been utilized 
extensively as yet except in the immediate vicinity where they grow, 
this is especially true of bamboo which grows in abundance in China 
the Philippine Islands and is used there extensively for building 
purposes. Although the wood has certain characteristics which might 
uiake it suitable for use in other locations, it has not been introduced 
bito other countries. The tree could be grown probably in any warm 
rhmate, such as that of our southern states; of the other group, not. used 
for structural purposes, the palms are the best-known representatives. 
However, the use of lumber cut from palm trees is extremely limited. 
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Heartwood and Sapwood. The cross section of a log cut from a 
tree trunk shows distinct zones of wood. First, there is the bark placed 
like a sheath around the outside of the log; then, a light-colored zone 
next to it called sapwood; and an inner zone, usually darker in the center, 
called heartwood. In the structural center of the log and usually of the 
heartwood is the pith, sometimes termed in the lumber trade as heart 

center. When apiece of lum- 

r< . ' m m , ni . growing parts of the tree. 

Fitf. ‘2. ( loss Scrtion of Ti ne Trunk Showing 1 

Out lt (A) ami inner (li) Hark, Cambium (C) The wood and bark cells arc 

Sapwiutd (l», PiU* <>•')■ “1 f ormed in the microscopic 

cambium layer shown at (C) 
just inside the inner bark. Immediately beneath the bark is the light- 
colored wood (D) known as sapwood. The sapwood carries sap from 
the roots to the leaves. The inactive heartwood is shown at ( E ). This 
part of a tree is formed by a gradual change in the sapwood and gives 
the tree strength. The pith (F) is the soft tissue about which the first 
wmod growth takes place in the newdy formed twigs. The various layers 
of the tree are connected by wood rays (G) w T hich extend from the pith 
to the bark and provide for the storage and transference of food. 

A tree grows by forming ncw T layers of w r ood at the point where the 
bark and sapwood meet. Cambium is the technical name for this layci 
of soft cellular tissue from w r hich new bark and new wood originate 
The cambium is supplied w T ith nourishment by a fluid known as sap which 
circulates through the wood cells located immediately underneath the 
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bark. These wood cells make up the living, active portion of the tree. 
These cells also carry water from the roots to the uppermost parts of the 
tree. Various salts obtained from the soil and dissolved in the water 
are carried by the ascending current from the most minute rootlet to the 
topmost branches and leaves. Food for the plant is also stored in the 
wood cells, to be used when needed. 

A young tree is composed entirely of sapwood. The hcartwood is 
fm ined in the central portion as the tree grows older. As the cells mature 
ami become inactive, the heartwood usually turns darker in color. The 
thickness of the sapwood varies in different kinds of trees, and depends 
to some extent upon the age of the tree. The conditions under which 
growth takes place may also affect the thickness of the sapwood. 

All heartwood was once sapwood. During the transition period of 
growth, the changes which take place have no effect upon the mechanical 
properties of the wood. Hence, so far as strength is concerned, there is 
no difference between sapwood and heartwood. However, when in con¬ 
tact with the soil and under conditions conducive to decay, heartwood 
is more durable than sapwood. Therefore, it is better to use heartwood 
if the material is not to be treated with preservatives and conditions are 
conducive to decay. But it is better to use sapwood if preservatives are 
to be used, because heartwood does not absorb preservatives readily. 

Rings of Annual Growth. There is a marked difference in the man¬ 
ner of growth in different kinds of trees. The trees with which this 
study is especially concerned show annual growth rings and include both 
the broad-leaved trees and the evergreens. These are known as exotjens 
because they grow from without. However, there are certain exogenous 
trees which show no distinct annual growth rings, for example some spe¬ 
rms of evergreen tropical trees. The palms and bamboos do not show 
annual growth rings. These are known as endogens because they grow 
fj oin within. 

In cool temperate climates, examination of the cross section of a 
freshly cut tree shows a number of concentric rings starting at the center 
of the pith and continuing outward to the bark. Each of these rings 
represents the growth the tree makes during one year; that is, from the 
fhne active growth begins in the spring to the time the tree becomes 
dormant in the fall. Therefore, the approximate age of the tree can be 
determined by counting the rings of annual growth on a cross section cut 
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as closely as possible to the ground, because the oldest part of a tree 
trunk is its base. The annual rings of a cross section taken fifteen feet 
above the ground would perhaps show fewer rings because that section 
would be of a more recent growth than the lower section. These annual 
rings vary in width according to conditions under which growth takes 
place. Narrow rings being formed during years when there is a short 
dry season and wider rings during years when conditions are more 
favorable for growth. The annual growth rings appear in the cross 
section of lumber as concentric circles or portions of circles. 

5pringwood and 5ummerwood. In many woods each ring of 
annual growth is made up of two parts: (a) an inner light-colored por¬ 
tion known as springwood, and (b) an outer darker portion of later 
growth known as summerwood, also sometimes called autumnwood. 

Springwood is made up of relatively large, thin-walled cells formed 
during the early part of each growing season. Suinmerwood is formed 
later in the year and is made up of cells having thicker walls and smaller 
openings. Therefore, summerwood or autumnwood contains more solid 
wood substances and appears to be darker in color than springwood. In 
both softwoods and hardwoods growing in regions having climatic 
seasons this phenomenon appears although it is less noticeable in hard¬ 
woods. 

The proportion of springwood and summerwood present in pieces 
of softwood lumber has an important effect upon its strength properties 
and physical characteristics. In some species there is a gradual change 
from springwood to summerwood. In other softwoods the change from 
springwood to summerwood is more or less abrupt, thus resulting in 
well-marked bands of darker, more solid wood substance, and usually in 
a large proportion of summerwood and correspondingly stronger 
material. 

Rate of Growth and Density. The rate at which trees grow and 
form wood substance has an important effect upon their strength prop¬ 
erties. It has been shown by experiments that, in the softwoods com¬ 
monly used for structural purposes, an accurate measure of this strength 
is provided by the relative width and the character of wood in each 
annual growth ring. In these woods, pieces having medium to narrow 
growth rings have been found to have generally higher strength prop¬ 
erties than those having wide growth rings. 
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In addition, in certain woods, pieces with a considerable proportion 
of each annual ring made up of the dense, darker summerwood have still 
higher strength properties. Therefore, in grading structural material 
for use under known loads, a part of the specification is consideration 
of the number of rings per inch radially and the density, or proportion 
of summerwood. 

Material having a specific minimum number of annual rings per 
inch is termed dose grained and that having in addition 33 per cent or 



Fiji. 3. Section of Struc¬ 
tural Timber Showing 
AVoc/ri Which Is Both 
Close Grained and Dense 


Fig. 4. Section of End nf 
Structural Joist Which 1 h 
neither Close Grained nor 
Dense 


Fig. 5. Section nf End of 
Structural Joist Which Is 
Close Grained hut Not 
Dense 




more summerwood is termed dense. Examples are given in the illus¬ 
trations, Figs. 3,4, and 5. In Fig. 3, the section of structural timber shown 
has 7 annual growth rings per inch and 35 per cent summerwood, there¬ 
fore, it is close grained and dense. In Fig. 4, the section of the structural 
joist shown has 5 annual growth rings per inch and 25 per cent summer- 
Avood, hence is considered neither close grained nor dense. In Fig. 5, 
tlie section of structural joist illustrated has 15 annual growth rings 
per inch and 30 per cent summerwood, therefore, it is considered close 
grained but not dense. 

Grain and Texture. The terms grain and texture are used in 
various ways to describe certain characteristics of wood. The woo 
from slow-growing trees in which the annual growth rings are narrow 
is sometimes described as dose grained; that from rapidly growing tree 
AA'ith wide rings as coarse grained. This is another way of describing 
number of rings per inch and is important in strength grading. 

Wood in which the direction of the fibers (not the annual rings) are 
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parallel to the sides of the piece is called straight grain; while cross 
grain is used to describe wood in which the fibers are at an angle with 
the sides of the piece. Cross grain also includes spiral grain in which the 
fibers wind around the trunk of the tree. The expression slope of gram 
is employed in the grading of structural material to describe the extent 
of coarse grain permitted, since slope of grain has an important influence 
on strength. 

However, grain and texture usually refer to the physical properties 
of appearance rather than properties of strength. For example, fine 
grain is used to describe woods in which the cells arc small and thick 
walled, making a compact wood with smooth surface, as in maple, birch, 
and pine. The coarsc-grain woods, such as oak, walnut, and chestnut, are 
those in which the cells arc large and open, producing a slightly rough¬ 
ened surface due to the large cells being cut where they intersect the 
surface. 

When sawed in such a manner that the annual rings (grain) form an 
angle of 45 degrees or more with the wide faces, lumber is described as 
edge grain , vertical grain, or rift-sawed in softwoods, and quartersawed 
or comb-grained in hardwoods. The term flat-grain or flat-sau'ed in 
softwoods and plain-sawed in hardwoods describes lumber in which the 
annual growth rings are at an angle of 45 degrees or less with the wide 
faces of the piece. Flat-grain is also known as tangential section. 
Bastard-sawed in hardwoods is material midway between true quarter- 
sawed and true plain-sawed , Fig. 0. The appearance of edge grain in 



Fig. 6. (A) Edge Grain in Softwoods and Quartersawed in Hardwoods; (li) F1»U* 
Sawed in Softwoods and Plain-Sawed in Hardwoods 
Courtesy of United States Forest Products Laboratory 
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softwoods and quartersawed in hardwoods is shown at (A ), Fig. G. The 
illustration at (ft), Fig. 6, shows a piece of lumber described as fiat- 
grain or flat-sawed in softwoods and plain-sawed in hardwoods. 

Moisture in Wood. Wood in standing trees contains moisture in 
two forms: as free water held in the cell cavities; and as imbibed hydro¬ 
scopic moisture held in the cell walls. When green wood begins to lose 
its moisture, the cell walls remain saturated until all free water has 
been evaporated. The point at which all the free water has been 
evaporated and the walls of the fibers or cells begin to lose their mois¬ 
ture is called the fiber saturation point . Although varying somewhat 
between species, the fiber saturation point is about 25 per cent of most 
woods. 

'fbe moisture in wood is expressed as a percentage of the oven-dried 
weight. This percentage is determined as follows: a representative 
sample of wood is weighed; then the same piece of wood is dried in an 
oven, at a temperature of slightly more than 212 degrees, until no 
further loss of weight takes place. The wood is weighed again and the 
difference between the original weight and final weight is found. This 
difference divided by the final (oven-dry) weight gives the percentage 
of the oven-dried w T eight. 

Except for seasonal variations, wood in use over a period of time 
arrives at a moisture content corresponding to the humidity of tin 1 
atmosphere surrounding it. Thus when exposed to similar atmospheric 
conditions, different woods will have the same moisture content regard¬ 
less of their density. 

The moisture-content requirements are more exacting for lumber 
or wood products to be used for the interior finish of buildings than for 
lumber or wood products that are to be used out of doors. Rcquire- 
llj euts of moisture content in wood intended for outdoor purposes do not 
ll,,( d to be so exacting as for interior-finish lumber because, under 
ordinary atmospheric conditions, lumber used outdoors does not reach 
V|J low a moisture content. Then, too, a higher character of service is 
Squired of the interior-finish lumber. In must cases, lumber for both 
xl, rior and interior use should be dried to approximately the value 
,Ji m °isture content to which it will coine when in service. The moisture 
■'’Ulent values for various wood items and for various regions m the 
lllite d States are shown in Table I. The values given here are the 
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recommendations of the United States Department of Agriculture for 
moisture content for various wood items at the time of installation. 

Table I. Mdistuhe-Content Values for Various Wood Items 


Moisture Content (Perhentaoe of Weight of 
Oven-Dry Wood) for— 


Use of Lumber 

Dry Southwestern 
States 

Damp Southern 
Coastal States 

1 

Remainder of the 
United States 


Average 

Individual 

pierces 

Average 

Individual 

pieces 

Average 

Individual 

pieces 


Per Cent 

Per Cent 

Per Cent 

Per Cent 

Per Cent 

Per Cent 

Interior finish woodwork 
and softwood flouring.. 

6 

4-9 

11 

8-13 

8 

5-10 

Hardwood flooring. 

6 

5-8 

10 

9-12 

7 

6-9 

Siding, exterior trim, 
sheathing, and framing 

9 

7-12 

12 

9-14 

12 

9-14 


When the moisture content of wood falls below the fiber saturation 
point, the wood changes in size. However, in seasoning, the surface 
of green wood dries more rapidly than the interior and reaches the fiber 
saturation point first. In such a case shrinkage may start while the 
average moisture content is considerably above the fiber saturation 
point. Wood shrinks most in the direction of the annual growth rings 
(tangentially), about one-half to two-thirds as much across these rings 
(radially), and very little, as a rule, along the grain (longitudinally). 

The fact that wood changes in size with change in moisture content 
is an important consideration to be remembered when constructing the 
frame for a building. For example, a stud in a wall will not shrink 
appreciably in length, whereas it will shrink somewhat in both the 2-inch 
and the 4-inch dimensions. Therefore, it is well to avoid as much as 
possible the use of cross-section material in wall construction. If a joist 
is green when put in place it will shrink in depth as it seasons in the 
building. The combined effects of radial and tangential shrinkage on 
the shape of various sections in drying from the green condition arc 
illustrated in Fig. 7. In this diagram are shown the characteristic 
shrinkage and distortion of flats, squares, and rounds as affected by the 
direction of the annual rings. Tangential shrinkage is about twice as 
much as radial shrinkage. 
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When wood is drying, shrinkage is proportional to the moisture 
lost below the fiber saturation point. Approximately one-hull’ of th e 


total shrinkage possible has 
opeurred in wood seasoned to an 
air-dry condition (12 to 15 per 
cent moisture content) and 
about three-fourths in lumber 
kiln-dried to a moisture content 
of about 7 per cent. Hence, if 
wood is properly seasoned, 
manufactured, and installed at 
a moisture content in accord¬ 
ance with its service conditions 
there will be excellent possibili¬ 
ties of satisfactory service with¬ 
out any serious changes in si, 



Fig. 7. Crnss Rrrtinn nf Tret* Trunk Showing 
Charilrteristir Shrinkagi' iiiul ])is1 nrtimi nf 
Flats, Squari's, and Kminds as Aflni tnl by 
the Dirertiim uf the Annual Kings 

,e or distortion of the cross section. 


defects and blemishes in wood 

Timber is not a manufactured material like iron or cement but is a 
natural product developed through many years of growth in the open 
air and exposed continually to varying conditions of wind and weather. 
Since wood is a natural product it is peculiarly liable to contain defects 
of different kinds. Most of these defects cannot be corrected. Therefore, 
they render much of the wood unsuitable for use in construction work. 
Moreover, it cannot be assumed safely that several different pieces of 
timber, even though cut from the same log, will have similar character¬ 
istics or will give exactly the same service under the same conditions. 
In addition to injuries incurred during growth there arc other injuries 
due to improper handling or to preparatory processes, such as sawing. 
In view of these injuries, regardless of the cause, each piece of timber 
must be judged separately and subjected to careful inspection to insuie 
satisfactory results when the piece is used in an important position. 
Ihtentimes, such careful inspection will reveal some hidden weakness, 
'h'fect, or blemish which will warrant the rejection of this particular 
timber as inferior and not suitable for the service for which it was 

intended. 

As the term is used in the trade, a defect is an irregularity occurring 
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in or on wood that will tend to impair its strength, durability, or utility 
value. Though not classified as a defect, a blemish is any imperfection 
which mars the appearance of wood. Some of the commonly recognized 
defects and blemishes in yard lumber are discussed in the following 
paragraphs. 

Bark Pockets. A patch of bark nearly, or wholly, enclosed in the 
wood is known as a bark pocket. 

Checks. A lengthwise separation of wood tissues is known as a 
check. Checks usually occur across the rings of annual growth and are 

due to shrinkage. In any log of worn! 
there is always the possibility uf 
shrinkage in two directions—ninny 
the radial lines following the direc¬ 
tion of the medullary rays, and 
around the circumference of the log 
following the direction of the annual 
rings. If the wood shrinks in both 
directions at the same rate, the result 
will be only a decrease in the volume 
of the log, but if it shrinks more 
rapidly around the circumference 
of the log than along the radial lines, the log will develop cracks, or 
checks, along the outside, as shown in Fig. 8. 

Cross Grain. When the cells, or fibers, of wood do not run parallel 
with the axis or sides of a piece of timber, the result is a twisting and 
interweaving of the wood fibers known as cross grain. 

Decay. A disintegration of the wood substance due to the action of 
wood-destroying fungi is called decay. Incipient decay is the early stagf 
of deterioration in which the disintegration has not proceeded far 
enough to soften or to otherwise perceptibly impair the hardness of the 
wood. In typical or advanced decay the disintegration is readily 
recognized because the tvood lias become punky, soft, spongy, string}', 
pitted, or crumbly. 

Holes. A piece of wood may be defective because of holes extending 
partially or entirely through the piece. Such holes may be due to man}' 
different causes, such as injury through improper handling, or fru® 



Kitf. R. Checks Caused by Wood Shrink¬ 
ing Mini* Rapidly Around the Circum¬ 
ference of a Log Than Along the 
Radial Linos 
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wuod-boring insects or worms. Whatever the cause, holes in wood make 
it unfit for use in construction work. 

Imperfections Occurring at the Mills. Many defects or blemishes 
occur during the process of milling lumber. These include such imper¬ 
fect-inns as: chipped, loosened, raised, or torn grain; skips in dressing; 
variations in sawing; iniscut lumber; machine burns; gouges; mis¬ 
matching; and insufficient depth in tongue and groove. 

Knots. At the juncture of the branches with the main trunk of a 
free, some fibers of the wood turn aside to follow along the limb. When 
a branch is broken off near the trunk leaving a small piece attached to 
the tree, the tree continues to grow, but the broken piece of limb dies. 
As the tree increases in size the piece of dead limb becomes embedded in 
the trunk. In the course of time the dead wood is buried and entirely 
nivered over by living woody tissue. These bits of wood, known as knots, 
have no connection with the living wood but occupy a place within the 
body of the tree with sound wood all about them. When a section of a 
tree, containing knots, is sawed into lumber and the knots are cut. 
through, they will loosen eventually and fall out, leaving round or 
irregular knot holes in the boards. Knots arc more or less common in 
oil lumber. So long as they remain in place, the presence of a limited 
number of knots will not harm a piece of lumber which is subjected to 
a compressive stress. However, knots tend to weaken greatly a piece 
nf timber subjected to a tension stress or when used as a beam. Knots 
olso spoil the appearance of polished woodwork. 

Knots are differentiated according to size, form, quality, and occur- 
rt ‘m , e. A pin knot is inch in diameter or less; a small knot is over 
1 j inch but not more than inch in diameter; a medium knot is over 
Vi inch but not more than 1% inches in diameter; a large kriot is one 
■uiirc than 1% inches in diameter. A spike knot occurs where a limb 
ls sawed in a lengthwise direction. 

Pitch Pockets. Sometimes between rings of annual growth well- 
•lelincd openings or cracks occur. These are known as pitch pockits, 
a,1 d usually contain or have contained more or less pitch, in either 
Sl, lirl or liquid form. 

Pith, In the structural center of a log occurs the pith which is made 
U P ^ soft spongy cellular tissue. When cut from a portion of the lug 
containing pith, a board is not suitable for first-class structural work. 
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Shake. A lengthwise split, commonly called a shake, in a piece of 
timber usually causes a separation of the wood between the rings of 
annual growth. Shakes usually are parallel to the growth rings. Such 
defects always decrease the value of timber. 

Heart 5hake. When a defect in the central portion of the trunk 
shows itself at the heart of a tree and in a cross section the shake appears 
running in a radial direction, the defect is known as a heart shake , 
Fig. 9. First a small cavity caused by decay occurs at the center of 
the trunk, then later flaws or cracks develop and extend from this 
cavity outward toward the bark. 




Fig. 9. Heart Shake CauHed 
by Decay loginning at the 
Center of a Tree Trunk and 
Extending Outward 


Fig. 10. Wind Shake Caused 
by Hacking and Wrenching of 
a Tree by Wind 


In a cross section of the trunk of a tree, when a heart shake assumes 
the form of a single split across the center, the defect is known as a 
simple heart shake. If such a split is crossed at right angles by another 
similar split this defect is known as a double heart shake. Sometimes 
a number of splits may radiate from the center of the trunk and produce 
what is known as a star shake which is associated with discoloration 
and decay. 

Wind 5hakes. A growing tree is subjected to much racking ami 
wrenching by high winds. Defects believed to be caused by the action 
of high winds are called wind shakes, Fig. 10. However, some people 
believe these defects are produced by the expansion of the sapwoml 
which causes a separation of the annual rings from each other, thus 
leaving a hollow space in the body of the trunk. This belief and the 
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cup-shaped appearance of the defect on a cross section of the tree has 
suggested the term cup shakes, also commonly used. 

Split. A lengthwise separation of wood due to the tearing apart 
of the wood cells is called a split. Usually a split occurs across the rings 
of annual growth, extending from one surface through the piece of 
timber to the opposite surface, or to an adjoining surface. 

Blue Stain. Due to the growth of certain moldlike fungi, a bluish 
or grayish discoloration, known as blue stain, sometimes appears on 



the surface and in the interior of a piece of unseasoned lumber. Although 
the appearance of blue stain is objectionable, it does not have any 
particular effect on the strength of the timber, which can be usi d in 
structural work where appearance is not important. 

Wane. A defect on the edge or corner of a piece of timber or plank 
due to a lack of wood or bark, regardless of the cause, is known as a 
irrme. 

Warping. Any variation from a true or plane surface is called 
warping. Fig. 11. When a piece of timber is permanently distorted 
or twisted out of shape as by moisture or heat, it is s.iid to hr v arp 
^ arping is the result of the evaporation or drying out of the water w 
i- held in the cell walls of the wood in its natural state, and the. hri ' K “ 
Which follows. If wood were perfectly regular in structure, so that the 
shrinkage could be the same in every part, there would be no warping, 
but wood is made up of a large number of fibers, the v alls of w ne 
^ different thicknesses in different parts of the tree or log, so that when 
drying, one part shrinks much more than another part. Since 



Table 11. American Standard Softwood Yard Lumber Sizes" 


Rduqh Green db 
Nominal Sizes 
(Board Meahuhe) 

Dressed 

Dimensions 

Pbuduct 

Thickness 

Width 

Thickness 

Standard 

Width (Fa 
When Work 


Common boards and strips. . 

— 

7 

8 

9 

10 

11 

12 

— 


2 

2 

I 5 B 


2 'A 

4 

2 1 H 

Dimension and heavy joist. . 

3 

6 

2 r ’ H 


4 

8 

3:'h 


— 

10 

— 


— 

12 

— 


— 

4 

Kg by Mx> 

Bevel siding. 

— 

5 

u Kz by 3 /ib 



6 



— 

8 

Kg by f{ 6 

Wide bevel siding. 

— 

10 

3 1g by % 


— 

12 

% by Kg 


— 

4 

Kg 

Rustic and drop siding (ship- 

— 

5 

K 

lapped). 

— 

6 

— 


— 

8 

— 


— 

4 

He 

Rustic, and drop siding 

— 

5 

3 A 

(dressed and mat ched)_ 

— 

6 

— 



8 


•Recommended by the United States Department of Agriculture. 
■Baaed on kiln-dried lumber. 












Table II. American Standard Softwood Yard Lumber Sizes*—C un tinueu 



ltnruH Ohkkn ok 

Dkp 



Nominal Sizes 

SMKl) 


(Board Mbasike) 

1JIMKNNIONH 

Product 

Tliicknaas 

Width 

ThirkuesB | 



SliimlunJ 

W hen Worked) 




'l aril 


Inches 

Inches 

Inches 

Inches 


— 

2 

5 a 

P- 


— 

3 

' ir> 



— 

4 

! ’.r, 

'S l 4 






1 

5 

l: /i2 

■i l 4 


1 M 

G 

I he 



— 

3 

5 Hi 

2 :l M 

Ceiling . 

—_ 

4 

•16 

3 l 4 






— 

5 

9 |6 

1‘ 4 


— 

G 

l'.« 

WlD 


_ 

4 

?4 

3L 

Partition . 

— 

5 

— 

4*4 


— 

G 

— 

RJii 


_ 

G 

% 

m 

Skip lap. 

— 

8 

— 

7'-h 


_ 

10 

— 



— 

12 

— 

HH 


l 

Pi 

4 

% 



G 

JKn 

1'hf. 

,r */4 

Dressed and matched. 

1 4 

Hi 

8 

Vi 



10 

— 

O'4 


— 

J2 

— 

m 


*RecumineniieU by the United States Department of Ag,ri( ulturii. 


fibers are in dose contact with each other and aie intul.iud ni.tKiiig 
the piece of wood rigid, one part cannot shrink or swell without r.h.inpng 
the shape of the whole piece, because the piece as a whoh mud .u jus 
itself to the new conditions; consequently the timber warps. The i \»- 
tortion due to warping may take different forms, such as a twist, a crook, 
cupped, or bow-shaped; or any combination of these. 


GRADING OF LUMBER 

The various defects and blcinisln-s found in lumber necessitate the 
establishment of certain classification and grading rules 11 r ' 
Lumber Standards for grading lumber were formulatu >} t - 
Bureau of Standards of the United States Department o Uonmur^ 
The purpose of setting up such standards was to insure umforn g 
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throughout the country. Lumber is classified according to its principal 
uses, as: yard lumber , jactory or shop lumber, and structural timber. 

Yard Lumber. The lumber known as yard lumber is less than 
5 inches in thickness and is intended for general building purposes. See 
Table II. Grading rules are given in Table III. 

Strips. The yard lumber known to the trade as strips is less 
than 2 inches in thickness and less than B inches in width. 

Boards. Yard lumber, commonly called boards , is less than 2 inches 
thick and 8 inches or more in width. 

Dimension Lumber. When cut to specified sizes yard lumber, of 
any width and at least 2 inches but not more than 5 inches thick, is 
called dimension lumber. 


Table III. American Standard Softwood Yard Lumber Grades* 



Yard Lumber 

Ghadeh 


Select lumber 

Suitable for 
natural 
finishes 

Grade A (practically free from 
defects) 

Grade B (allows a few small 
defects Dr blemishes) 

Total products 
of a typical 
log arranged in 
series according 
to quality as 
determined by 
appearance 

Finish items 
(lumber Df 
good appear¬ 
ance and 
finishing) 

i 

Suitable for 
paint 
finishes 

Grade C (allows a limited num¬ 
ber of small defects or blem¬ 
ishes that can be covered with 
paint) 

Grade D (allows any number of 
defects or blemishes which do 
not detract from the appear¬ 
ance of the finish, especially 
when painted) 

Common lum¬ 
ber (lumber 
containing 
defects or 
blemishes 
which detract 
from the 
appearance 
of the finish 
but suitable 
for general- 
utility and 
construction 
purposes) 

Lumber 
suitable 
for use 
without 
waste 

No. 1 (sound and tight-knotted 
stock; size of defects and 
blemishes limited; may bp 
considered watertight lumber) 
No. 2 (allows large and coarse 
defects; may be considered 
grain-tight lumber) 


Lumber 

permitting 

waste 

N o. 3 (allows larger and coarser 
defects than No. 2 and occa¬ 
sional knot holes) 

No. 4 (low-quality lumber ad¬ 
mitting the coarsest defects, 
such as decay and holes) 

No. 5 (must hold together un¬ 
der urdinary handling) 


•Recommended by thB United States Department of Agriculture, Wood Handbook. 
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Besides the square-edge lumber, lumberyards also carry a variety of 
stock-lumber patterns. The exact dimensions of some of the most 
common patterns are illustrated at (.4) and (Bl, Fig. 12. Lumberyard 
stock includes moldings, Fig. 13. Moldings and other trim members 
can be obtained in different shapes and sizes, also in a variety of stock 
designs. When building specifications call for designs not carried in 
the stock-lumber patterns, a special job of millwork is required to 
handle this order. Any specification which makes additional work 
necessary increases the cost of construction. 

Factory or Shop Lumber. Lumber intended for additional cutting in 
the process of further manufacturing is known to the trade as factory 
lumber or shop lumber. Such lumber is used principally in window 
sashes, doors and door frames, in different types of millwork, and in 
furniture factories. This lumber is graded on the basis of the percentage 
of area which will produce a limited number of cuttings of a given 
minimum, or specified, size and quality. Grading is shown in Table IV. 

Structural Timber. Lumber, commonly termed structural timber, is 
5 inches or more in both thickness and width. It is graded according 
to its strength and to the use which is to be made of an entire piece. 
Such lumber is used principally for bridge or trestle timbers, for car and 
ship timbers, for ship decking, and for framing of buildings. 

Shingles. Western red cedar, white cedar, redwood, ami cypress 
are woods commonly used for making shingles. The grading varies with 
the kind of wood used. The western cedar is graded as: No. 1, No. 2, 
and No. 3. In cypress the grades include: No. 1, he.sf.v, prime, economics, 
and clippers. In white cedar the grades are: extra star A star, standard 
star A star , and sound butts. Redwood comes in two grades: No. 1 anti 
No. 2. Shingles of the highest quality are all clear, all heartwood, and 
all edge grain. 

Shingles come in three lengths—16,18, and 24 inches—and in random 
widths; or dimension widths all cut to the same width. The thickness 
t,f shingles is indicated as %, % and that is, 4 shingles to 2 inches 
() f butt thickness; 5 shingles to 2 in dies of butt thickness, ami o shingles 
'° 2 y 2 inches of butt thickness. 

Lumber Measurements. Lumber is sold by the board foot, surface or 
square foot, and lineal foot measurement. 

Board Foot. Strip lumber, boards, dimension lumber, structural 




J Typical Stnrk-Tjumlif'v Patterns nf Pressed and JVlatrhrd Flooring, ('riling, ami Siding (Soft 









Table IV. American Standard Hardwood Shop Lumber Grades' 


Grade and Lengths 
Allowed (Feet) 

Widths 

Allowed 

SUHFACE 
Meabuhe 
OF PlECEB 

(Square 

Feet) 

Percentage 
of Each 
Piece That 
Must Work 
into Clear- 
Face 
CUTTINQH 

Maximum 

Cuttind 

Allowed 

Minimum 
Size of 

CUTTINOS 

Required 


Inches 


Per Cent 

Number 


Firsts: 8 to 16 (will 






admit 25 per cent of 


4 to 9 

91% 

1 

4 inches 

8- to 11-foot, half 

6+ 

10 to 14 

91% 

2 

by 5 

of which may be 


15+ 

91% 

3 

feet, or 

8- and 9-foot) 





3 inches 



i 



by 7 feet 

Seconds: 8 to 16 


4 and 5 

83% 

1 


(will admit 25 per 


6 and 7 

83M 

1 


cent of 8- to 11-foot, 


6 and 7 

91% 

2 


half of which may 

6+ 

8 to 11 

83% 

2 

Ditto 

be 8- and 9-foot) 


8 to 11 

91% 

3 




12 to 15 

83% 

3 




12 to 15 

91% 

4 




10+ 

83H 

4 


Selects: 6 to 16 (will 






admit HU per cent of 






6- to 11-foot, one- 

4+ 

2 and 3 

91% 

1 

Ditto 

sixth of which may 


4+ 




be 6- and 7-foot) 








1 

100 

0 


No. 1 Common: 4 to 


2 

75 

1 


16 (will admit 10 


3 and 4 

66% 

1 

4 inches 

per cent of 4- to 


3 and 4 

75 

2 

by 2 feet 

7-foot, half of which 

3+ 

5 to 7 

66% 

2 

or 4 

may be 4- and 5-foot) 


5 to 7 

75 

3 

inches 



8 to 10 

66% 

3 

by 3 feet 



11 to 13 

66% 

4 




14 + 

66% 

5 




1 

66% 

1 




2 and 3 

50 

1 


No. 2 Common: 


2 and 3 

66% 

2 


4 to 16 (will admit 


4 and 5 

50 

2 

3 inches 

30 per cent of 4- to 


4 and 5 

66% 

3 

by 2 feet 

7-foot, one third of 

3+ 

6 and 7 

50 

3 


which may be 4- 


6 and 7 

66% 

4 


and 5-foot) 


8 and 9 

50 

4 




10 and 11 

50 

5 




12 and 13 

50 

6 




14+ 

50 

7 


Sound Wormy: 






4 to 16 (will admit 






10 per cent of 4- to 

3+ 

— 

— 

— 

— 

7-foot, half of which 






may be 4- and 






5-foot) 







♦Recommended by the United States Department of Agriculture, Wood Handbook. 



Table IV. American Standard Hardwood Shop Lumber Grades*—C 


Grade and Lenqths 
Allowed (Feet) 

Widths 

Allowed 

Surface 
Measure 
of Pieces 
(Squahe 
Feet) 

Percentage 
df Each 
Piece That 
Must Work 
into Cleah- 
Face 
Cuttin as 

Maximum 
Cuttin a 
Allowed 

Minimum 
Size ok 
(VlTlNflH 
Requiiled 


Inches 


Per Cent 

Number 


No. 3A Common: 

4 to 16 (will admit 

50 per cent of 4- to 
7-foot, half of which 
may be 4- and 

5-foot) 

3+ 

1 + 

33% 

— 

3 inches 
by 2 feet 

No. 3P Common: 

4 to 10 (will admit 

50 per cent of 4- to 
7-foot, half of which 
may be 4- and 

5-foot) 

3+ 

1 + 

25 

— 

1% inches 
wide ami 
contain¬ 
ing at 
least 3(i 
square 
inches 


♦Recommended by the United States Department of Agriculture, fFood Ilarulbook. 


timbers, and shop lumber are sold by the board foot . A board foot is 
1 inch thick, 12 inches wide, and 1 foot long. 

Thickness in inches X width in inches X length in feet —board feet 

12 

To find the board feet in apiece 1"X6"X12'0" 
lX6XJj =6|0r6bDar[ i fect 

To find the board feet in a piece of dimension 2"X 10^X16 0 
4 

2X10XK)_8U, or 26% board feet 
3 

3 

When the size is entirely in inches—1"X6"X8' 

1X6X3 — 6 or y b oar d feet 
144 18’ 

Surface or Square Feet. Thin lumber matciial Mr or /i inch thick, 
such as veneer, siding, and plywood is sold by the square foot 12 inc i .a 
wide by 1 foot long-and is priced accordingly. A piece of %-inch ply¬ 
wood 4'x8' would contain 32 square feet (4X8=32). 

Lineal Foot Materials sold by the lineal or running foot, regardless 
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M STRIP 



Fig. 13. Common Softwood Moldings Stocked by Lumber Yards 
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of width or thickness, include moldings, interior trim, furring strips, 
and grounds. 

Lumber Prices. Lumber is priced per thousand (M) square feet or 
board feet. Material priced at $50.00 per M wouid cost .05 rents per 
board foot, or square foot. Prices on lineal measurements are based on 
100 (C) lineal feet. A molding priced at $8.00 per C would cost .08 cents 
per foot. 

Commercial Lumber. The commercial forest lands of the United 
States in 1941 included about 462 million acres from which approxi¬ 
mately 31,500,000,000 board feet of timber was cut, Fig. 14. Of the 
many different species of trees found in the United States only about 
180 of them may be ranked as commercially important. 

Local lumber dealers usually carry in their stock, for general build¬ 
ing purposes, those species most easily obtainable and in greatest de¬ 
mand in that particular locality. Hence, as a rule, we will find in the 
local lumberyards of the Pacific Northwest: Douglas fir, spruce, pon- 
dcrosa pine, western hemlock, and western cedar. In Illinois, lumber 
dealers usually carry in stock: eastern hemlock, western pine, pon- 
derosa pine, southern yellow pine, spruce, and Douglas fir. An eastern 
lumber dealer might carry in stock: eastern spruce and hemlock, north¬ 
ern white pine, cypress, ponderosa pine, southern yellow pine, and 
Douglas fir. 

However, if given adequate time to secure the stock, most lumber 
dealers are able to obtain any kind of commercial lumber, either hard or 
soft, which an individual might desire. As a guide in selecting woods 
for special purposes, we have given in this text a brief description of the 
characteristics and localities of growth of some of the woods most com¬ 
monly used in building construction. The primary uses made of each par¬ 
ticular kind of wood is also given. The weights are based upon air-dry 
12 per cent moisture content. 1 

50FTW00DS 

Of the great variety of lumber used in construction work the greatest 
bulk comes from the softwoods obtained from the conifers or needle- 

1 For more detailed information on commercial woods see the Wood Handbook, 
United States Department of Agriculture, Washington, D.C. 




Fig. 14. Forest Regions of the United States and Predominating Type of Trees Native to Each Region 
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leaved trees. Therefore, in this discussion the softwoods are considered 
first. 

Cedars. The term cedar is a general name for all fragrantly scented 
softwoods, Fig. 15. Cedar is a wood which seasons rapidly, yet shrinks 
and checks but little. It also has the advantage of being durable and also 
decay resisting. The wood is light, 
soft, and stiff but not strong. The 
sap wood is distinct and easily dis¬ 
tinguishable from the heartwood, 
since the former is light in color and 
the latter is a dull, grayish brown 
or red. 

Alaska Cedar (Chamaecyparis 
nootkatensis ). This wood is some¬ 
times called yellow cypress, Alaska 
yellow, or yellow cedar. It grows 
in the region of the Pacific Coast 
of North America from Alaska to 
Oregon. 

Physical Characteristics. The 
weight of Alaska cedar is 31 pounds 
per cubic foot. It is rather light, 
hard, firmly strong, and brittle. The 
grain is fine, even, and straight. 

The wood is compact in structure, 
and the annual rings are narrow 
and distinct. It is easily worked, is 
satiny, and takes a good polish. It holds paint well, requiring little 
paint protection for weathering. 

Uses. This cedar is used for cabinet work, doors, blinds, furniture, 
interior finish, ship and boat building, and novelties. 

Port Orford Cedar (Chamaecyparis lawsoniana). This tree grows 
naturally only in a narrow belt bordering the coast of southern Oregon 
and Northern California. 

Physical Characteristics. The weight of this wood is 29 pounds per 
cubic foot. The heartwood, which is highly resistant to decay, is light 
yellow to pale brown in color, and the unusually thin sapwood is of a 



Fig. 15. Eastern Red Cedar, Near 
Clinton, Mary)ami 

The tree at left in picture is about sixty-six 
feet in height 

United States Forest Service Photo 
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similar appearance. This wood is of moderate strength and hardness 
with an unusually uniform texture and spicy odor. 

Uses. The better grades of Port Orford cedar are used for shingles, 
siding, chests, lawn furniture, battery separators, boats, and interior 
finish. The lower grades are useful for general construction purposes. 

Western Red Cedar ( Thuja plicata) . The largest of the cedars is the 
western red cedar. It grows in the humid regions along the North 
Pacific Coast, extending inland from Washington to Montana. 

Physical Characteristics. The weight of western red cedar is 23 
pounds per cubic foot. The heartwood, which is reddish brown in color, 
is highly resistant to decay. The narrow sapwood is white. The wood is 
easily worked, rather soft and weak. It has good nail-holding qualities 
and little shrinkage. It finishes well. Shingles made from western red 
cedar take and hold the stain of the finest tint without discoloration. 
They also hold paint well and require little protection for weathering. 

Uses. This wood is valuable for shingles, siding, porch columns, 
greenhouse construction, ship and boat building, and wooden novelties. 

Northern White Cedar (Thuja occidentalis) . The northern white 
cedar grows in the region of the Great Lakes and in the northeastern 
part of the United States. 

Physical Characteristics. The weight of the northern white cedar is 
22 pounds per cubic foot. The wood is soft, brittle, and weak in struc¬ 
ture. It has a low shrinkage and splits easily. The heartwood is light 
yellow brown in color with a reddish tinge which darkens upon ex¬ 
posure to the weather. It is highly resistant to decay. The sapwood 
is thin and nearly white in color. 

Uses. The northern white cedar is used extensively for shingles, 
tanks, silos, caskets, professional and scientific instruments, planing- 
mill products, and ship and boat building. This wood makes good 
fence posts, railway ties, telegraph and telephone poles, and because 
of its decay-resistant qualities is in demand for use where contact with 
the ground is required. 

Cypress. Coastal cypress is known as tidewater or red cypress and 
inland cypress is known as yellow or white cypress. 

Southern Cypress ( Taxodium distichuni). The southern cypress is 
a large deciduous tree, Fig. 16. It is one of the few conifers which sheds 
its leaves. It occupies much of the swamps and overflow land along the 
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coast and rivers of the Southern States extending as far north as Missouri. 

Physical Characteristics. The weight of the southern cypress is 32 
pounds per cubic foot. The wood is moderately strong. The heartwood 
is the most decay-resistant lumber manufactured in the United States. 
The heartwood of the tidewater cypress varies from slightly reddish in 



Fig. 16. Southern Cypress Along Wadhno Creek, Franuia Marion 
National Forest, South Carolina 

In the foreground urc shown llu< cypress knees tlirmigh which the tree breathes 
United Slntin Fiirmt Senure Fhotn 


color to a deeper red and much of it is almost black. The sapwnod is 
white to cream in color. The grain is uniformly close and generally 
straight. However, some is also figured. The wood is resinous and 
peculiarly greasy like paraffin. It is easy to work. 

Uses. Because of its decay resistance southern cypress is used ex¬ 
tensively for outside work, gutters, shingles, siding, casings, water tanks, 
vats, tubes, and wooden buckets. Cypress is also desirable for interior 
trim as well as for wall covering. 

Firs. The name fir is applied frequently to various wood and trees 
which are not firs. Although fir is easily distinguishable because of its 
lack of resin ducts, yet the term fir is commonly applied to such resinous 
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woods as pine, spruce, and larch. There are eight species of fir. The 
most common are: balsam fir, two species of white fir, and two of 
red fir. Of these, the white fir has the greatest commercial value. 

White Fir (Abies concolor ). The white fir grows in the mountainous 
regions of California. 

Physical Characteristics. White fir weighs 27 pounds per cubic 
foot. This fir is moderately low in strength and moderately soft. It is 



Courtesy —H T psf Coast Lumbermen’s .4a«urui- Courtesy vf American Forest Products 


tion. Seattle, Wash. Industries 

Fig. 17. Douglas Fir with Seutiou of Wood Shown at Left 

straight-grained with a medium and fairly uniform texture, and is easily 
worked. Its resistance to decay is extremely low. In color the heart- 
wood is white with a reddish tinge. The sapwoocl is not distinguishable 
from the lieartwood. Of all the commercial softwoods white fir has the 
least color. 

Uses. The whitc-fir wood is used chiefly as dimension lumber and 
common boards for construction work. It is used also for sashes, doors, 
blinds, boxes, crates, and general millwork. 

Douglas Fir (Pseudotsuga taxijolia). Douglas fir is distinctively a 
North American tree, no other species of its genus occurs in commercial 
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quantities in any other section of the world, Fig. 17. For a long time 
after its discovery this tree remained without a specific name. It was 
not classified botanically until 1826, when the Royal Horticultural 
Society sent David Douglas, a Scotch botanist, to the Oregon country. 
Although called Douglas fir, this giant of the forest is distinctly not of 
the fir family. Regardless of the fact that the first water-borne cargoes 
of this species were labeled Oregon Pine it is likewise not a pine; neither 
is it a spruce, although for some time it was called Douglas spruce. It 
is a species in itself, known popularly as Douglas fir. 

Physical Characteristics . The weight of Douglas fir is 34 pounds 
per cubic foot. These trees sometimes measure as much as six feet in 
diameter and reach a height of 200 feet. The largest Douglas fir which has 
been located measures fifteen feet in diameter and is 300 feet in height. 
The quality of wood and its color vary in the same tree. Rome is pale 
reddish yellow in color, fine grained, fairly uniform in texture, mod¬ 
erately soft, and is easily worked. Other parts are deep red in color, 
coarse grained, uneven in texture, and splinters easily. In general, the 
wood of the Douglas fir has a tendency to check and split. It does not 
hold paint well unless it is given a special priming coat of paint, such 
as exterior aluminum. In proportion to its weight, Douglas fir is one 
of the strongest woods ever tested. 

Uses. Because of its great strength this wood is used chiefly for 
structural purposes. A section of Douglas-fir wood is shown at left in 
Fig. 17. Wood from the outer portion of a Douglas-fir log is suitable 
for the finest grades of interior finish woodwork, exterior siding, window 
sashes and frames, doors, long ladder rails, and many other similar uses. 
Large quantities of the wood are cut into veneer for plywood and other 
purposes. 

Hemlock. In North America the name hemlock is given commonly 
to trees of the pine family of the genus Tsuga. These trees are tall, 
pyramidal evergreen, conifers. The bark is of a cinnamon-red color. 
The branches are slender and grow horizontally or slightly drooping. The 
cones are pendulous with rounded, slightly woody scales. Four species 
of the hemlock are native to the temperate regions of North America. 

Eastern Hemlock (Tsuga canadensis). This tree is found principally 
in the region of the Great Lakes and in the mountain regions of the 
eastern part of the United States. The eastern hemlock is a handsome 



134 


FUNDAMENTALS OF CARPENTRY 


tree, usually growing to a height of about 60 to 80 feet. It is one of the 
most beautiful of the evergreens and numerous varieties are cultivated 
because of their ornamental value. 

Physical Characteristics. The weight of eastern hemlock is 28 
pounds per cubic foot. The heartwood is pale buff in color with a red- 



Courtcsy— 1Wn« Cniuf J/umi him i nil's Assarialion. Cnurtrsy of Vnitrd States Forest Service, 

Seat fir, Wash. Photo by Bureau of Aeronautics, U.S. Navy 

Fig. 18. Mountain Hemlock. Mount Baker National Forest, Washington 


dish tinge. The wood is moderately low in strength and has a tendency 
to splinter; it is subject to ring shake, is not decay resistant, and does not 
hold paint well. However, the lumber holds nails well, and the knots 
are comparatively small. 

Uses. The bark of the eastern hemlock is valuable for tanning pur¬ 
poses. The soft, coarse-grained, splintery wood, although much inferior 
to pine or spruce, is used extensively for building purposes. 

Western Hemlock (Tsuga hcterophylla ). Western hemlock grows 
along the Pacific Coast from Alaska to Northern California. This is a 
valuable lumber-producing tree, Fig. 18. It often reaches a height of 
200 feet, with a trunk measuring from six to ten feet in diameter. A 
section of wood is shown at the left in Fig. 18. 
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Physical Characteristics. Western hemlock weighs 29 pounds per 
cubic foot. The heartwood is light, sometimes pink or red brown in 
color. The sapwood is thick and white to cream in color. It has a 
uniform fine-textured wood, comparatively free from ring shakes. Its 
resistance to decay is low. 

Uses. The wood of this tree is used chiefly for framing, sheathing, 
and subfloors. Western hemlock is used also for sashes, doors, blinds, 
and general millwork. 

Pine. In building construction, pine is the timber most extensively 
used. Commercial pines include about fifteen different varieties. These 
different varieties arc recognized in different parts of the country under 
various names. However, broadly speaking, they can be placed in two 
general classes— southern yellow or pitch pine and white or soft pine. 
The white or soft pine is found principally in the northern and western 
parts of the United States. The most important species of this pine are: 
northern white, pondcrosa, sugar, and western white pine. 

Southern Yellow Pine. The name southern yellow pine is applied to a 
number of closely related species which grow as far south as Texas and 
as far north as New Jersey and Pennsylvania. These species include 
chiefly: the longleaf (Pinus palustris), shortleaf (Pinus echinata ), lob¬ 
lolly (Pinus taeda), slash (Pinus caribaca), and pond pine (Pinus rigida 
serotina). These various species of southern pine all have similar quali¬ 
ties, such as are found in pine wood ranging from extremely dense to 
wood of a low density or lightweight. The southern pines are classified 
commercially into two groups: longleaf and shortleaf. All pines having 
a heavy, dense, and close-ringed wood with not less than six annual 
growth rings per inch, is known commercially as longleaf, regardless of 
the species to which it belongs. The southern pines having wood that is 
less dense and lighter in weight is known as shortleaf, regardless of the 
species. 

Physical Characteristics. The heartwood, which is yellowish to 
orange brown in color, is resistant to decay. The sapwood, forming the 
greater portion of the timber, is usually white, although sometimes it is 
yellow or even orange in color. Since the sapwood absorbs preservatives 
readily this wood is highly adaptable for treatment. 

Uses. The qualities of southern yellow pine make it especially 
valuable for construction work. 
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Longleaf Pine. Sometimes called Georgia pitch pine, this is one of 
the most valuable pine timbers in the United States. The tree often 
grows to a height of more than 100 feet and the tall columnar trunk 
makes it especially suitable for heavy construction work. 

Physical Characteristics. This 
rlense southern pine weighs 41 
pounds per cubic foot. The wood 
which is straight-grained is highly 
resinous. It checks and does not 
hold paint well. Although the 
spring wood is soft, the summer 
growth is especially hard and flint¬ 
like, splitting easily when nailed. 

Uses. Because of its great 
strength anti rigidity, this wood is 
valued highly for structural pur¬ 
poses, such as for heavy timbers in 
factory construction, bridges, tres¬ 
tles, docks, and wharves. It is used 
also in lighter structural work for 
floor joists and sheathing. 

Shortleaf Pine. Growing in the 
southern part of the United States, 
w JW Jim,,™ /,/iufo the shortleaf pine belongs to a group 

of pitch pines with leaves usually 
arranged in two-leaved clusters. The leaves are short and flexible. The 
bark is cinnamon colored and the wood yellow. Although lighter in 
weight, less dense, and with less strength than the longleaf pine, the 
shortleaf pine is more desirable for many purposes. 

Physical Characteristics. This particular species of southern pine 
weighs 36 pounds per cubic foot. It is softer and more easily worked than 
the dense pine. It is straight-grained and moderately resinous. 

Uses. The yellow wood is valuable for general utility purposes. It 
is used extensively for interior trim, flooring, sashes, doors, and planing- 
mill products. 

White Pine or Soft Pine. The white pines are found principally in 
the northern and western parts of the United States, Fig. 19. The 
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wood is soft and easily worked. It keeps its shape fairly well. Most 
of the wood of this class is manufactured into millwork products; such 
as, sashes, doors, interior trim, and cabinets. This wood also is used 
extensively for exterior trim. Of the several species, the four commonly 
used for lumber are: soft white pine, sugar pine, western white pine, and 
ponderosa pine. 

White Pine ( Pinus strobus). This species is also commonly known 
under several different names; such as, northern pine, Minnesota pine, 
Wisconsin pine, cork pine, pumpkin pine, and soft white pine. The 
virgin growth is considered the finest of soft pine but this is becoming 
scarce. This particular species is found from Maine westward as far 
as Minnesota and in the Appalachian Mountains as far south as northern 
Georgia. 

Physical Characteristics. The weight of white pine is 25 pounds per 
cubic foot. The heartwood is cream to light reddish brown in color. 
When in contact with the soil, the heartwood is decay resistant. The 
sapwood is white to pale ivory in color. The wood dries rapidly but with 
little shrinkage or swelling. The wood is close-grained and has a fine 
texture. The small resin ducts are much less conspicuous than in the 
western ivhite pine. There is little if any color distinction between the 
spring and summer growth. 

Uses. White pine is an ideal pattern wood. It is also desirable for 
the making of products for which softwoods can be used but which must 
retain their shape and not be affected by moisture changes. White pine 
is used extensively for sashes, doors, blinds, and matches. 

Sugar Pine (Pinus lambertiana) . The sugar pine, also called big 
pine, is the largest of the white pines. It has many of the same properties 
as the northern wdiite pine and is considered one of the most valuable of 
timber trees. It is a native of California and southern Oregon. 

Physical Characteristics. Sugar pine weighs 25 pounds per cubic 
foot. The heartwood is cream in color darkening slightly with exposure 
to the weather. The sapwood is yellowish white, with a satiny luster 
when polished. Because of the unusual size of the sugar pine, lumber 
can be obtained from the tree in large sizes free from defects. It is 
straight-grained, easily worked, decay resistant to some extent, and 
keeps its shape well. 

Uses. Much of the sugar pine is used in planing-mill products, 
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sashes, doors, and for interior trim. It is also used for pattern wood. 

Western White Pine I Pinus monticola). The western white pine is 
known commercially as Idaho white pine. It grows principally in north¬ 
ern Idaho, eastern AVashington, and western Montana. 

Physical Characteristics. The weight of western white pine is 27 
pounds per cubic foot. Its hcartwood and sapwood closely resemble 

the northern white pine, previously 
described under white pine. How¬ 
ever, western white pine is a little 
more difficult to work and swells and 
shrinks more with moisture changes. 

Uses. The western, or Idaho 
white pine, is used chiefly for sashes, 
doors, blinds, and matches. 

Ponderosa Pine (Pinus ponde- 
ros a). The ponderosa pine grows in 
the northwestern part of the United 
States from Washington eastward 
as far as the Black Hills of South 
Dakota, and southward in the 
Rocky Mountains and the Pacific 
Coast regions. Because of its growth 
over such extensive areas, it has 
been given various names by the 
trade; the names depending upon 
the locality; such as, Arizona white 
pine and California white pine. That coming from Oregon is known as 
pondosa pine or Oregon pine. 

Physical Characteristics. Ponderosa pine weighs 28 pounds per 
cubic foot. The hcartwood is variable in color from nearly white to 
yellow cream and even reddish brown. The sapwood is white to cream, 
sometimes yellow. The grain is fine; it approaches white pine in soft¬ 
ness and is easily worked. 

Uses. The ponderosa pine is valuable for many purposes. It is used 
for millwork of all kinds, as well as for sashes and doors. It is also used 
extensively for both exterior and interior trim. The low-density cell 
structure makes it an excellent material for insulation purposes. 
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Redwood. The redwood is a gigantic tree of the northwestern part 
of North America. It is a coniferous tree sometimes reaching a height 
of 340 feet, with a diameter measuring as much as 20 feet or more, Fig. 20. 

Redwood (Sequoia sempervirens) . The redwood grows commer¬ 
cially in a narrow belt, 10 to 30 miles wide, on the western slope of the 
mountains of the Pacific Coast 
Range of California and southern 
Oregon. These trees grow ex¬ 
tremely large and commonly have 
diameters of as much as five to ten 
feet, while some have grown to a 
diameter of 18 feet or more. How¬ 
ever, the redwood should not be con¬ 
fused with the California Big Trees 
f Sequoia gig ant ea) which arc no 
longer used for lumber, Fig. 21. 

Physical Characteristics . Red¬ 
wood weighs 28 pounds per cubic 
foot. The heartw r ood varies in color 
from light cherry red to a dark 
mahogany, while the narrow band 
of sap wood is almost white. The 
heartwood is decay resistant, not 
resinous, has a low shrinkage, and 
stays in place well. It also holds 
paint well, is easy to work, and has 
the advantage of being highly re¬ 
sistant to termites. Like Douglas fir, its hardness ranks between 
Southern pine and white pine. 

Uses. The redwood is especially desirable for use in places where 
wood is apt to decay easily; such as, crossties, fence posts, water tanks, 
pipes, gutters, flumes, greenhouses, and structural timbers for bridges. 
It is used extensively for exterior trim, shingles, and siding, as well as, 
for sashes, doors, and other millwork products. 

Spruce. There are seven species of spruce native to North America. 
Of these only four of the most important commercially are discussed 
here. Three of these are found chiefly in the region of the Great Lakes, 



Fig. 21. Sequoia, Yns (unite Natinnul 
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New England, and the Appalachian Mountains, and are known as 
eastern spruce. The other species most important commercially is the 
sitka spruce found in a narrow strip extending along the Pacific Coast 
from Northern California to Alaska. The blue spruce is one of the 
most distinctive American species, Fig. 22. 

Eastern Spruce. Included in this 
group are: white spruce (Picea 
! flauca), black spruce (Picea mari- 
ava I, and red spruce (Picea rubra ). 
White spruce found in the New 
England states and the Great Lakes 
region grows over an area extending 
from Maine to Minnesota. It some¬ 
times reaches a height of 150 feet,, 
with a trunk diameter of four feet. 
The cylindrical cones are about two 
inches in length. This species is 
used extensively for lumber and is 
especially valuable for pulp wood. 
The black spruce, sometimes called 
bog spruce, is native to swampy 
regions. It is found in the Great 
Lakes region and in swampy areas 
extending from Minnesota south¬ 
ward as far as Virginia. It com¬ 
monly grows to a height of from 20 
to 30 feet but sometimes reaches a height of 90 feet. It is used for pulp 
wood and is the source of spruce gum, an ingredient of chewing gum. 
Red spruce grows in the New England states southward as far as the 
Tennessee mountains. In the Adirondack region this spruce reaches a 
height of from 60 to 100 feet, with small brownish-red, egg-shaped cones 
about P /2 inches in length. Red spruce is used extensively for pulp 
wood and lumber. No distinction is made commercially between these 
three species as they closely resemble each other in general structure. 

Physical Characteristics. The weight of all eastern spruce is 28 
pounds per cubic foot. The heartwood and sapwood are both reddish 
to pale pink or even white in color. The grain is generally straight and 
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close. The texture is soft and satiny with a pearly luster. It is excep¬ 
tionally strong for its weight, easy to work, but not decay resistant. 

Uses. The lower grades are used for framing or general construction 
of boxes and crates. The better grades are used as sounding boards for 
musical instruments. 

5itka Spruce {Picea sitchc.nsis ). The sitka spruce, also known as 
tidewater spruce, is found along the Pacific Coast, growing from Kodiak 
Island, Alaska, southward as far as Northern California, and extending 
inland about 50 miles. This is the tallest of the spruces, sometimes 
attaining massive proportions, reaching a height of 190 feet with a basal 
trunk diameter of 20 feet. However, it commonly grows to a height of 
about 100 feet with a trunk diameter of approximately three feet. Sitka 
spruce is a highly valued timber tree and is used extensively for lumber. 

F J hysical Characteristics. The sitka spruce weighs 28 pounds per 
cubic foot. The heartwood varies from straw-colored to pinkish, with 
a thin light-colored sapwood. This particular spruce has a moderate de¬ 
gree of hardness and stiffness. It is strong for its weight and is straight¬ 
grained. It undergoes only moderate shrinkage and is easily worked. 

Uses. In aircraft construction the sitka spruce is used extensively 
because of its straight, uniform texture, strength, lightness, and shock- 
resisting qualities. It is used also for both exterior and interior finish, 
and for millwork products. 


HARDWOOD 

Hardwoods or broad-leaved trees are seldom used for structural 
work. However, the hardwoods do play an important part in the build¬ 
ing industry where they may be used for interior trim, floors, cabinets, 
and furniture, and occasionally hardwood is used for exterior trim. 

Hardwoods have large cells which conduct the sap from the roots 
to the leaves. Such cells are not found in the softwoods. When the cells 
in hardwood are split in the process of lumber manufacturing they show 
as pores in the wood; as a result the hardwoods are also known as 
porous woods. Because of this peculiar cell structure, greater care must 
be exercised in seasoning and drying of hardwoods to prevent warping, 
twisting, and general distortion of the lumber. 

Beech {Fagus grandifolia ). The beech tree is characterized by its 
smooth light-gray bark, deep-green foliage, and small triangular-shaped 
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nuts enclosed in burs. The tree grows over a wide range m the eastern 
part of the United States and over large areas in the region of the Great 
Lakes extending from Minnesota as far south as Florida and Texas. 
The American species includes many varieties, Fig. 23. It is an impor¬ 
tant forest plant and is one of the largest of our forest trees, often growing 
to a height of 100 feet. Owing to its handsome foliage, spreading or 
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drooping branches, and its conspicuous smooth gray bark, the beech 
tree is unsurpassed as an ornamental tree. The American species in¬ 
cludes many horticultural forms that are propagated and grown es¬ 
pecially for ornamental purposes. It is commonly called red beech or 
white beech. Bcechwood makes excellent fuel and charcoal. 

Because of its inferior quality for construction work, beech did not 
play an important part in our domestic lumber trade until recent years. 
Though not especially suitable for building purposes beechwood is now 
used extensively in the manufacture of furniture and for many other 
millwork products. The hard, close-grained wood is suitable also for 
making handles for tools. 
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Physical Characteristics. Becchwood weighs 45 pounds per cubic 
foot. The heartwood is red to brown in color. There is little distinction 
between the heartwood and sapwood. The wood is hard, strong, and 
close-grained. It is also fine in texture. Its decay resistance is low. 

Uses. It is used extensively for flooring, furniture, and laundry ap¬ 
pliances. When treated it is used also for railroad ties. It is desirable 
for making butchers’ blocks, woodenware, and similar products, as it 
does not impart a taste or odor to food and resists abrasion. 

Birch. There are between fifteen and twenty species of birch grow¬ 
ing in the United States. The yellow, sweet birch produces most of the 
important commercial lumber used. The terms select and unselect birch 
refer to color and not to grade. When uniform delicate color stains are 
desired, select birch will give the best results. Unsclcct birch is cheaper 
but is satisfactory for use with dark stains or paint. The sapwood of 
both species is known as white birch and the heartwood as red birch . 

Yellow Birch ( Betula lutca). The species of birch which is most 
abundant and has the greatest commercial value in the United States 
grows in the northeastern part of the country. It is cut for lumber 
chiefly in the region of the Great Lakes growing south as far as central 
Iowa, and in the state of New York. In the eastern states it is found as 
far south as North Carolina. It is abundant in the Appalachian Moun¬ 
tain region. It is one of the largest of the deciduous trees growing in this 
section of the country. The trunk of the birch often measures from three 
to four feet in diameter and occasionally the trees grow to a height of 
100 feet. Little trade distinction is made between the yellow and the 
sweet birch. 

Physical Characteristics. Birch is a heavy, hard, close-grained wood 
weighing 44 pounds per cubic foot. The heartwood is brown, red, and 
yellow in the same board. The sapwood is thick and white in color. 
The sapwood is easily affected by fungi. The close-grained wood is gen¬ 
erally straight and is slightly more fibrous in appearance than maple 
wood. The wood is hard, stiff, strong, and shock resisting. 

Uses. Birchwood is used extensively for interior finishing and trim. 
It is also used for various millwork products, including cabinets, furni¬ 
ture, fixtures, and wood turning. Much of the imitation mahogany is 
made from birch. 

Sweet Birch (Betula lenta) . The sweet, or black, birch grows prin- 
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cipally in the eastern part ot ihe United States. Pennsylvania and West 
Virginia usually yield our largest cut of sweet-birch lumber, often called 
cherry birch in the trade. The sweet birch also is found as far west as 
Iowa and as far south as Florida. It attains its greatest height in the 
Appalachian Mountains where it sometimes reaches 80 feet with a trunk 
diameter measuring from two to five feet. It has a smooth, red-brown, 
cherrylike aromatic bark from which an oil similar to wintergreen oil is 
extracted. The strong, hard, yellowish-brown wood, as heavy as that of 
white oak, is highly valued for making furniture, agricultural imple¬ 
ments, and woodenware. 

Physical Characteristics. Sweet birch is heavy, weighing 44 pounds 
per cubic foot. The heartwood is dark brown in color, tinged with red. 
The sapwood is light brown. Sweet birch is slightly harder and stronger 
than yellow birch, otherwise its properties are similar to those of the 
yellow birch. 

Uses. Because of its hardness sweet birch is better for flooring than 
yellow birch. Otherwise the uses made of these two species are similar. 

Butternut (Juglans cincrea). This is also sometimes called white 
walnut as it is similar structurally to the black walnut. The butternut is 
native to the eastern part of the United States and is found from Maine 
to North Dakota and Kansas. It grows southward as far as Georgia and 
Alabama. 

Physical Characteristics. The butternut weighs 27 pounds per cubic 
foot. It is one of the softer hardwoods and is not strong. The grain is fine 
and straight. The texture is soft, satiny, and brittle. The heartwood is 
brown to gray in color. The sapwood is pale cream to white and ex¬ 
tremely thin. 

Uses. Butternut makes a good wood for interior trim. It is used 
also for cabinet work and for furniture to replace black walnut which it 
closely resembles. 

Red Gum and Sap Gum (Liquidambar styraciflua). The hard 
reddish-brown lumber sawed from the heartwood of the sweet-gum 
tree is known to the lumber trade as red gum or satin-walnut. This tree 
belongs to the witch-hazel family. The earliest record of red gum ap¬ 
pears in a work published in 1651, where it is described as a large tree 
producing a fragrant gum-resin resembling liquid amber, whence the 
name liquidamber or liquidambar. It is a tall handsome tree sometimes 
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attaining a height of 140 feet with a straight trunk measuring five feet 
in diameter. It has a rough bark, corky-winged branches, large deeply 
lobed leaves, and drooping, spiny, globose fruiting heads containing 
winged seeds. The sapwood is nearly white in color. The trade term 
Yap gum is applied to lumber cut from the sapwood of any tree of the 
genus Nyssa. Red gum is native in the United States. It is found 
from Connecticut westward to Missouri and southward to Florida. 
Red gum comprises a large part of the hardwoods that grow in the 
lower Mississippi River Basin and the Gulf States, in lowlands which are 
dry the greater part of the year. Careful research has made it possible 
to control w T arping and distortion during seasoning and handling. As a 
result red gum is today one of our commercial woods. The annual cut 
during a recent year was more than 600,000,000 board feet. Lumber 
sawed from the sapwood is sold as sap gum. 

Physical Characteristics. Red gum weighs 34 pounds per cubic 
foot. The hcartwood varies in color from a light to a deep reddish brown. 
The sapwood is nearly white. The wood is strong and of a fine uniform 
texture. The grain is cross, spiral, and interlocking. Some red-gum 
trees produce a figured gum highly prized for panel work. 

Uses. Red-gum wood is used extensively for interior finish and 
trim. It is used also for millwork products, such as doors and furniture. 
Much of it is used for veneer stock. It takes a good finish and can be 
stained readily to imitate mahogany and walnut. 

Maple. The name maple is applied to trees of the genus Acer. There 
arc fifteen species of maple native in the United States. Of these, nine 
are found east of the Great Plains, two grow along the Pacific Coast, and 
two occur in the Rocky Mountain region. The eastern maples include: 
sugar maples, sojt maples, mountain maples, and the box-elder. 

The varieties of soft maple which are important commercially are the 
silver, red, and Oregon maples. The silver maple (Acer saccharinum) 
has leaves which are white on the under side, giving it decorative value. 
The red maple (Acer rubrum) has dull red flowers in the spring and 
flame-red foliage in autumn. The silver and red maples are both com¬ 
mon trees, similar in size to the sugar maple and with nearly the same 
geographical range of growth. The soft maples furnish softwood lum¬ 
ber and are widely planted because of their ornamental value. The 
bigleaf Oregon maple grows along the Pacific Coast from Southern 
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California to Alaska. The Oregon maple is a valuable timber tree, some¬ 
times reaching a height of 100 feet. It is also called the broad-leaved 
maple because of its wide leaves which often measure from four to ten 
inches in width. The two species most important commercially are the 
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sugar maple and the black maple, Both of these are known to the trade 
as hard maples. 

Sugar Maple {Acer saccharum). The sugar maple, also known as 
hard or rock maple , is valued highly as a timber and shade tree, Fig. 24. 
It is also the chief source of our maple sugar. It grows in the eastern part 
of the country extending westward as far as South Dakota and southward 
to South Carolina and Texas. It sometimes reaches a height of 120 feet 
with a trunk diameter of four feet. The heavy, hard, strong wood is 
utilized extensively for commercial purposes. The varieties known as 
bird's-eye, curly , and i cavy-maple are prized highly for cabinet work and 
finishings. A section of hard-maple wood is shown at left in Fig. 24. 

Black Maple [Acer nigrum). The black maple is similar to the 
sugar maple in physical characteristics and uses. It grows in a more 
restricted region and is valued highly for its lumber. 
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Physical Characteristics. Of the hard maples, the sugar maple 
weighs 44 pounds per cubic foot, and the black maple weighs 40 pounds 
per cubic foot. They both grow over a wide range, principally in the 
region of the Great Lakes, the Appalachian Mountain region, and in the 
northeastern part of the United States. The heartwood of both these 
maples is light reddish brown. The sapwood is white with a slight 
reddish-brown tinge. The wood has a fine, crisp texture. It is generally 
straight-grained, extremely hard, tough, and strong. It does not swell 
or shrink to any appreciable degree, and takes a good finish. 

Uses. These maples are two of the most important hardwoods and 
arc used extensively for flooring and stair treads, fine furniture, pianos, 
ship keels, shoe lasts, and bowling pins. 

Oak. There are more than sixty speries of oak native to the United 
States. Approximately fifteen of these are used commercially. These 
are found principally in the Mississippi Valley and the Southern States. 
The lumber industry divides the oaks into three groups: white oak, red 
oak, and live oak. The latter, which is becoming scarce, was used 
extensively in ship building. 

White Oak ( Quercus alba). The white oak is one of the finest of 
North American trees, Fig. 25. It sometimes reaches a height of 100 
feet with a trunk diameter of four feet. It is the most desirable of all 
the oaks for making furniture. It is found chiefly in Indiana and Ken¬ 
tucky. 

Physical Characteristics. White oak weighs 47 pounds per cubic 
foot. The heartwood is grayish brown, occasionally reddish brown. 
For the most part the pores are plugged with a growth called tyloses {A, 
Fig. 1) which makes the wood of the white oak less subject to the pene¬ 
tration of liquids than red oak. The quartersawing of oak exposes the 
medullary rays which appear as flakes enhancing the appearance of the 
wood. White-oak wood is extremely hard, stiff, and strong. It is porous 
and decay resistant. A section of white-oak wood is shown at left 
in Fig. 25. 

Uses. White oak is used in heavy timber construction where strength 
is demanded. It is also used in cooperage, flooring, interior trim, fine 
furniture, and cabinet work. 

Red Oak ( Quercus rubra). The red oak grows in the same regions 
where the white oak is found, and has many of the same properties as 
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the white oak. It is an important timber tree sometimes reaching a 
height of 150 feet. 

Physical Characteristics. Red oak weighs 44 pounds per cubic foot. 
The hcartwood is generally red or red-brown in color. The sapwood is 
thick, white, or nearly white. The wood is coarse-grained and porous. 
In appearance red oak is inferior to the white oak and is less decay 
resistant. In other properties, red oak is similar to white oak. 



Courtesy of Appalachian Hardwood Manufacturer*, United Staten Forest Service Photo 

I nr., Cincinnati, Ohio 

Fig. 25. White Oak, Mount Vernon Estate, Virginia 


Uses. Red oak is used extensively for flooring, but white oak is more 
desirable for fine furniture and cabinet work. 

Black Walnut (Juglans nigra). For making cabinets the black 
walnut is the finest wood native to the United States, Fig. 26. It grows 
commercially in the North Central States, east of the Mississippi River. 
It is highly valuable as a timber tree sometimes reaching a height of 150 
feet with a trunk diameter of approximately seven feet. It is found 
over an extensive area from New England to Texas. 

Physical Characteristics. Black walnut weighs 3B pounds per cubic 
foot. The hcartwood is light brown to dark brown in color. The sap- 
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wood is nearly white. The wood has good shock-resisting qualities, and 
shrinks moderately in seasoning. Walnut is a hard, strong, stiff, and 
straight-grained wood. Some of the finest figured wood obtainable is 
cut from walnut stumps and crotches in the form of veneer. It takes an 
exceptionally good finish, and is comparable to the finest mahogany in 
this respect. It is easily worked and holds its shape well. 

[Asr.s, The wood of black walnut is used for making fine furniture 



Courtesy American Walnut Manufacturers United Stales Forest Service 

Association, Chicago, 111. 

Fig. 20. Walnut, Went Virginia, with Station of Veneer at Left 


and for cabinet work. It is highly prized for interior trim and for gun 
stocks. Great quantities of black-walnut wood are cut into veneer stock. 
A section of plain walnut veneer is shown at left in Fig. 26. 

IMPORTED WOOD 

Mahogany. Since it is a tropical wood, many people assume that all 
mahogany used in the United States is imported. However, it may be of 
interest to our readers to know that mahogany trees can be grown in 
some of our southern states. During the ten-year period ending 1945, 
Florida yielded 1,000.000 feet of beautiful mahogany. Much of this 
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home-grown mahogany is equal in quality to that grown in the West 
Indies, Fig. 27. 

Although used chiefly for the making of fine furniture, mahogany 
plays an important part in building construction for interior finish work. 
It is used extensively in many of our best buildings for doors and 
cabinets, as well as for window and door trim. Because of its inherent 



Fig. 27. Mahogany Tree with Section of Veneer Shown at Left 

Courtesy of Mahogany Association, Inc., Chiniyo, III. 


ability to hold its shape under variable moisture conditions, it is an ex¬ 
cellent wood for boat construction and an ideal pattern wood. Much 
of the mahogany wood used in this country is cut into veneer which gives 
it wider usage and accentuates the beauty of the wood, producing the 
stripe, crotch, swirl, scuttle, and fiddleback figures. 

Kinds and Uses of Genuine Mahogany. The three widely known 
regions which produce genuine mahogany for commercial purposes are: 
the West Indies, tropical America, and Africa. 

The variety known as *SiWrfr7iiH mahagom is grown in the West 
Indies region, including: Cuba, Santo Domingo, Bermuda, and southern 
Florida. 
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Physical Characteristics. This wood is close grained with a silky, 
fine to medium texture. It is heavier and harder than other species of 
mahogany. The color is yellowish white when freshly cut changing to 
golden brown and later to a deep red-brown upon exposure to sunlight, 
but retains the rich, deep-orange undertone peculiar to the species. 
The sapwood is thin, white to brown-cream in color. The spring and 
summer woods are usually distinct. Genuine mahogany can be dis¬ 
tinguished from substitutes by the prominent annual growth rings. A 
distinguishing feature of this particular species is the white mineral de¬ 
posits in the pores which are hard and solid and in no way to be confused 
with the transparent tyloses of other species. This condition can best 
\)c seen in the freshly planed board before it is sanded. 

Uses. This species of mahogany is the standard cabinet wood of the 
world, and is the one by which all other cabinet woods arc judged. It is 
highly prized for making the finest furniture, whether solid or veneered. 
Because of its unusual wearing qualities, it is used extensively not only 
for cabinet making but also in the manufacture of Pullman cars, sleep¬ 
ing cars, and railroad-dining cars. 

Confined to the region of Mexico and Central America, the species 
known as Swietenia macrophylla (KingJ is a light, soft-textured wood 
often used by pattern makers in place of white pine. This tree grows 
in tropical America, ranging from southern Mexico through Guatemala, 
Honduras, British Honduras, Nicaragua, Colombia, Venezuela, and 
the upper Amazon Valley in Brazil and Peru. At the left in Fig. 27 
is shown a section of mottled broken-stripe veneer of Honduras 
mahogany. 

Physical Characteristics. The chief characteristic of this mahogany 
is the straight grain and more mellow- texture which distinguishes it 
from the West Indies mahogany. The larger trees and straighter grain 
produce longer and wdder cuttings. This species is yellowish white to pink 
in color when freshly cut, changing to rich golden brown when exposed to 
the sunlight. 

Uses. This species is used for high quality furniture and woodwork. 
It is especially suitable for aircraft construction, also for making of 
speed boats. 

The species Khaya senegalensis known to the trade as African 
mahogany is a distant member of the mahogany family. It comes from 
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the Gold, Ivory, and Nigerian coasts of Africa, where the tree grows to 
great proportions. 

Physical Characteristics. The large stately tree with its umbrella- 
like top often grows to a height of 100 feet or more. It is heavily but¬ 
tressed, the trunk averaging from 4 to 6 feet in diameter for a distance of 
from 40 to 60 feet up from the base at the ground. Its texture is milder 
and the pores slightly larger than the American mahogany. Its lavish 
figures range from the simple stripe to rich and complex mottles, crotches, 
and swirls of unusual beauty rarely surpassed by other woods. When 
freshly cut it is salmon pink in color changing to a pale golden brown 
when exposed to sunlight. 

Uses. Because of the large size of the logs of African mahogany and 
the exceptionally fine-figured stock it is used extensively for veneer. 
During the preparation of the veneer there is little waste and the smooth 
faces of consecutive sheets match each other perfectly producing a 
highly satisfactory result. These veneers arc especially desirable for 
decorative purposes. During normal peacetime conditions, three-fourths 
of all mahogany veneer comes from African trees. 

CHECKING ON YOUR KNOWLEDGE 

If you have read this chapter carefully you should be able to answer the 
following questions. If you have any difficulty, you should read the chapter 
again so that you will have the information well in mind before you go on with 
your reading. 

DO YOU KNOW 

1. In what important respect wood differs from other building materials, 
such as brick and cement blocks? 

2. Of what substance M’ood is composed? 

3. How trees grow? How the fibers in wood arc held together? 

4. The size and shape of wood fibers or cells? 

5. Ilnw the cells in hardwoods differ from the cells in softwoods? 

6. The mpaning of the terms hardwoods and softwoods as used in the 
lumber trade? Are hardwoods always hard and softwoods always softf 

7. A softwood that is hardf A hardwood that is soft? 

8. The names of ten important commercial softwoods used in the United 
States and ten or more hardwoods? 

9. The difference between springwood and summerwoodf How they 
compare in strength ? 

10. IIdw heartwood is formed ? Where the sapwood is located in the tree ? 

11. The difference between coarse-grained, straight-grained, and close- 
grained woods? 
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12. In what two forms moisture is contained in standing trees? 

13. How knots and pitch pockets are formed in wood? 

14. The difference between heart shake, wind shake f and starshakef 

15. What causes warping of lumber? 

16. ITuw lumber is graded and priced by lumber dealers? 

17. How to find the number of board feet in u piece of structural timber? 

18. How to determine the moisture content of any particular kind of 
woud? 

If). The physical characteristics and common uses of the commercially 
important softwoods and hardwoods? 

20. Which is more important for construction purposes, hardwood or 
softwood? 

21. Why southern cypress is used extensively for water tanks, water 
buckets, and gutters? 

22. The difference between Sequoia semper virens and Sequoia washing- 
tnnianu? Which of these is no longer used for lumber? 

23. The meaning of the terms exogens and endogem? 

24. To which group palms and bamboos belong? 

25. The name of an imported lumber which is important commercially for 
making cabinets and line furniture? 
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CHAPTER VI 


Insulation 


QUESTIONS THIS CHAPTER WILL ANSWER 

1. Whut is meant by the term Thermal Building Insulation? 2. What ma¬ 
terials did our forefathers use to insulate their homesf 3. Was the type of 
insulation in use in early Colonial days in America effective f 4. Of what ma¬ 
terial is Zostera Marina made? 5. Can you name four types of building in¬ 
sulation commonly used by the building trade today f 

INTRODUCTION TO CHAPTER VI 

In the North Atlantic coastal region of America during early Colonial days, 
home builders often filled the air spaces in the walls of their houses with sea 
grasses, or sawdust arul shavings. One of the oldest houses in America was 
built in 1635, in Dorchester, Massachusetts. This house, known as the Old 
Pierce House, was insulated with Zostera Marina stuffed between the sturldings. 
Sometimes the early Colonial builders used back plaster between the studdings, 
thus creating a double air space in the outside walls of their homes. 

A blanket type of insulation, Cabot’s Quilt, came into use in the United 
States about fifty years ago (1891). This product which takes its name from 
the manufacturer, Samuel Cabot, Inc, (Boston, Mass.), is still used extensively 
for insulating purposes. About 1901, an industrial plant in Alexandria, In¬ 
diana, began the manufacture of an unrefined form of rock-wool material for 
building insulation. The manufacture of Gimco Pork Wool , under its present 
trude name, began about 1912; and production of Gimco has been practically 
uninterrupted since that time. 

The production of eorkboard began in Germany at least a decade before 
its manufacture was undertaken in the United States. About the year 1900, 
the Armstrong Cork Company acquired patent rights tn produce this material 
at Beaver Falls, Pennsylvania. Structural insulating board had its beginning 
in Minnesota where climatic conditions tended to encourage the development of 
effective insulating materials. The manufacture of Universal Insulite, now 
known merely as Insulite, was begun at International Falls, Minnesota, in 1914. 

Other types of insulation also have interesting histories. Among these is 
the reflective insulating material. Although the first patent rights for the use 
of bright metallic surfaces for thprmal insulation were obtained in 1804, re¬ 
flective insulating material was not developed commercially until comparatively 
recent years. Today there are various types on the market. Trade names of 
reflective insulating material commonly known to the building industry include*. 
Alfol, Metallation, and Gold Bond Aluminum Foil Insulating Board. 
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The development of the different types of thermal building insulation and 
the effective methods used in their application are examples of scientific and 
engineering skills of a high order. The history of the progress made in manu¬ 
facturing processes, for building insulation, provides interesting reading for 
the student of building construction. The various loose fills, blankets, pads, 
bats, slabs, and reflective types of insulation, now used, are remarkable achieve¬ 
ments when compared with the insulating methods of our forefathers who 
stuffed sea grasses between the studdings in the walls of their homes. 

This chapter contains much worthwhile information which will be of value 
to a student who is preparing to enter the carpentry trade. Because of the 
constantly changing materials and methods used in constructing homes, in¬ 
sulation has become an extremely important factor in the building industry. 
A carpenter, today, must not only be familiar with the various types of in¬ 
sulating material on the market, but he must also know the best methods of 
application of the different types of thermal building insulations. In con¬ 
nection with the instructions concerning application of insulating material, 
the student should study the information given in the tables. 

THERMAL BUILDING IN5ULATION 

Constructing buildings so they will have a higher degree of heat 
resistance is a problem to which various authorities have given much 
attention in recent years. The house should be built so that it will be 
comfortably warm in winter and relatively cool in summer; that is, a 
building should be constructed so as to retain the heat which is generated 
by the heating plant in the winter and keep out the heat developed by 
the hot rays of the sun during the summer. If the walls and roof can 
be constructed in such a way that the passage of heat through them be¬ 
comes relatively difficult, fuel will be saved during the cold months and 
increased comfort will be provided during the hot weather. The use of 
thermal building insulation produces these desirable results. By thermal 
insulation we mean the use of materials which possess concentrated heat 
resistance; that is, materials which have a high degree of heat resistance 
per unit of thickness. 

Our forefathers filled the wall spaces of buildings with sea grasses 
or sawdust and shavings, or back plastered 1 them. However, today 
we have available many different types of insulation in forms which are 
easy to handle. If properly installed these insulation materials are ef¬ 
fective. 

1 Back plaster consisted of lath and plaster in the stud space midway between 
the outside sheathing and the inside lath and plaster. This provided a double 
air space in outside walls, the back plaster acting as a separate wall inside the outer 
wall of the building. 
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Thermal Insulation. Manufacturers have utilized many different 
kinds of materials in the process of developing thermal insulation. Now 
on the market in various forms these materials may be classified as: 
flexible blankets, fills, bats, pads, rigid (structural insulating board), 
slabs, and reflective. There is some overlapping of these classifications. 
For example, since wall-thick pads fill the entire space, they are some¬ 
times referred to as fills, especially if used between 2x4-inch studs. 

FLEXIBLE INSULATION 

Flexible Insulation Material. Known as blankets or quilts flexible 
insulations are made from processed wood fiber, animal hair, mineral 
wool, Zostera Marina, and 
other fibers which in many 
cases arc highly resistant to 
fire, moisture, and vermin, or 
have been treated to render 
them resistant to these haz¬ 
ards. The matted or felted 
fibers are encased generally 
with sheets of craft paper and 
stitched or cemented to¬ 
gether, then the paper is 
asphalt-saturated or coated, 

Fig. 1. The thickness of this 
insulation varies from *4 inch 
to 2 inches and in some cases 
is full wall thickness (3% 
inches). 

The trade names of some 
of these flexible insulations 
are: Balsam Wool, a wood 
fiber; Cabot’s Quilt, made of 
Zostera Marina (eelgrass), a marine plant; Ozite All-IIair Building 
Blanket, made of 100 per cent cattle hair; Kimsul, creped layers of wood 
fiber; and Rock Wool, made from clean fibers of molten rock, clayey 
(argillaceous) limestone or chalky (calcareous) shale. Rock wool is 
sold under various trade names, such as: Celotex Rock Wool, Rocktex , 



Fig. 1. Application of Red Top Blanket 
Courtesy of United States Gypsum Co., Chicago, III. 




15B 


FUNDAMENTALS OF CARPENTRY 


Flintkote, Gold Bond, Gimco, Eayle Insulation Products, Johns-Man- 
ville Rock Wool, and other names. Mmoral Wool, fiber glass, made from 
dolomite and silica is found under different names, such as: Century 
Mineral Wool Insulation, Red Top Insulation Wool, and Fibe.rglas. 

Installing Flexible Insulation. The fibers in this type of insulation 
are held in place between two layers of paper. Flexible insulation is 
made wide enough to fit in the usual stud and rafter spacings of 16,20, or 
24 inches. In case of thinner blankets, that is, Y> inch or % inch in 
thickness, the material is bent and nailed against the framing members. 



Fig. 2. Application of Flexible 
Insulation to Frame Construc¬ 
tion by Means nf Lath Strips 
Nailed through Insulation into 
Sides of Framing Members 
The flnnues must. be. .sirring enough 
to hold nails securely 


Fig. 3. Application of Flexible 
Insulation with Nailing Flange 
to Frame Construction; if In¬ 
sulation Has (Sparer Flange, 
Twn Air Spanns Will Be Pro¬ 
vided as Shown When the In¬ 
terior Finish Is Installed 


However, in the case of 2-inch blankets, or thicker, the edges of the 
paper are cemented and turned up to make a %-inch flange on each side. 
These flanges arc rather stiff and are strong enough for nails to be driven 
through them to hold the insulation in place. In either case, it is advis¬ 
able to use wood, or lath, strips to insure a tight seal all around the edges, 
Fig. 2. Some manufacturers create a double %-inch fold along the 
edges, one to nail to the edge of the framing member, the other to act 
as a spacer, Fig. 3. This form needs to be nailed only lightly as the 
interior-wall finish will cover the joints. The insulation will be held 
securely in place also and the joints sealed by the interior-wall covering. 

Another way of installing the thinner insulation is to apply it hori¬ 
zontally across the studs, Fig. 4. In this case, wider blankets can be used 
but it will be necessary to have crosspieces between the framing members 
to seal the joints. 

When flexible insulation is applied to masonry walls it is necessary 
to use furring strips. In order to create an air space between the insula- 
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ti’on and the wall, it is advisable to use 2x2-inch furring strips. The fur¬ 
ring strips also keep the paper away from the damp masonry. The insu¬ 
lation can be applied either vertically between the furring strips 
or horizontally across the strips, as in Fig. 5. If applied horizontally, 
a second set of lx2-inch furring strips can be nailed over the insulation 
to which is fastened the plaster base, Fig. 5. This creates a second air 
space. 

Much of the value of flexible insulation is lost by poor installation. 
Frequently careless workmen will push the material tightly against the 


EXTERIOR FINISH 


Fig. 4. Application of Flexible 
Insulation to Face of Studs 
with Interior Finish Applied 
Directly over Insulation 

This method permits the use of 
wider blankets but requires cross¬ 
pieces to seal the joints 

sheathing in the stud spaces. Consequently, the insulating value of 
extra air space on the outside of the insulation material is lost. The 
insulation material mast be sealed tightly in each stud space, not only 
on the sides but also across the top and at the bottom where the insulation 
material meets the floor. The purpose of sealing the insulation is to 
prevent the circulation of air around the material. 

FILL IN5ULATION 

Fill Materials. Loose fill insulations are made generally from min¬ 
eral substances and are supplied in granulated, powdered, cellular, and 
fibrous wool forms. As the name implies, fill-type insulation is installed 
so as either to completely or partially fill the spaces between the framing 
members. The granulated and powder types of fill insulations are 
necessarily poured into place between the structural members, whereas 
the fibrous type of loose mineral wool may be hand-packed between 
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Fig. 5. Alternate Method of 
Applying Flexible Insulation to 
Masonry Walls, Using Second 
Layer of Furring Strips over 
Insulation Id Provide Air Space 
between Insulation and Interior 
Finish 
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the framing members or installed pneumatically. In the case of old 
buildings, the methods commonly used are the hand-packed or the 
pneumatic type of installation. 

A granulated fill, mica pellets, is made from a mineral ore known as 
expanded vermiculite (aluminum magnesium silicatcd). This type of 
fill is found on the market under different trade names, such as, Homart 
Mineral Fill , Zonolite, Unifil, Porosil, and Masterfil. Another type of 
fill is granulated cork. However, granulated cork is used chiefly in 
refrigeration. 

Powdered-fill and cellular-fill insulations are made chiefly of finely 
ground gypsum and sold under various trade names, such as, Thermofill 
and Gold Bond Dry Fill Insulation. 

Rock wool and mineral wool are used as fill, in granulated and 
nodulated forms, and sold under the same trade names as the flexible-rock 
and mineral-wool insulation. 

Installation of Fills. Fill insulation usually comes in bags and is 
poured into the stud spaces of the wall as the work of applying the 
lath or plaster base progresses. For ceilings or attic floors fill can be 
poured after the plaster base is applied. 

Vapor Barrier. A vapor barrier, consisting of a vapor-proof asphalt 
paper, is advisable for any form of insulation. This vapor barrier 
should be applied on the inside surface of outside walls. The purpose 
of a vapor barrier is to prevent the vapor within the building getting 
into the wall space and insulation where it might condense and 
form ice. Most flexible insulations now come with such barriers on one 
side, but for the fill type of insulation the barrier must be provided. 
This can be done by tacking a piece of vapor-proof asphalt paper to 
the inside of the stud frame horizontally before applying the lath or 
plaster base. The barrier should be installed as work progresses on 
nailing the plaster base in place. Beginning at the bottom of the wall the 
vapor barrier is applied, then the lath, plaster base, or interior finish, is 
placed over the paper and nailed. The fill should then be poured from 
the bags into the stud spaces up to the height of the top edge of the 
paper barrier. Another piece of asphalt paper is then applied and the 
plaster base or interior finish nailed in position. Insulation fill is again 
poured into the stud space until it is filled to the height of the top of the 
second piece of vapor barrier. This procedure should be repeated until the 



Fig. 7. Fib erg] as Granulated WdoI Being Applied Pneumatically 
Courtesy uj Owens-Coming Fiberglas Corp., Toledo, Ohio 

the plaster base. Then the fill is applied from above until the joist 
spaces are filled to whatever depth is desired, Fig. 6. 

This type of insulation can be applied also by the pneumatic method, 
blowing the material into place, Fig. 7. This method is commonly used 
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when insulating old buildings. Boards are removed near the top of the 
wall and holes bored through the sheathing between the studs in order 
to get the fill into the wall spaces of old buildings, Fig. 8. The insulation 
is blown into the wall as shown in the illustration. 



Fig. 8. Pneumatic Metliml of Infuihiting Existing Walls 
with Mineral Wool 

Courtesy of Johna-Munville, New York, N.Y. 

PADS AND BAT5 INSULATION 

Pads and Bats Materials. Mineral-wool and rock-wool products 
are made also in small units called hats or pads. These units are made 
to fit the standard stud spacing, usually 15 or 23 inches wide by 18, 23, 
36, and 48 inches long. The thickness of bats and pads usually varies 
from 3% inches to 2 inches. Most bats are backed with vapor-proof 
paper to provide protection against moisture. They are sold under the 
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same trade names as other mineral-wool or rock-wool insulation 
products. 

Installation of Pads and Bats. Plain bats without paper backing 
are installed simply by inserting them between framing members. The 
bats are held in place in walls by fitting them tightly against the sheath¬ 
ing and between the studs. To avoid leaving heat-leaking crevices, 
adjoining bats should be butted snugly together. Odd-shaped spaces 



are filled by breaking the bats to the proper size to fit into such spaces. 
When plain bats are installed between roof rafters and no interior 
finish is planned, nails should be driven into the sides of the rafters and 
staggered on 8-inch centers. Then a soft annealed, galvanized wire 
should be laced back and forth between the nails to support the bats 
when they are put in place, Fig. 9. When the bats are installed between 
ceiling joists from above, the finished ceiling, if previously installed, 
supports the bats. If ceiling joists are inaccessible from above, the bats 
may be installed from the under side and a vapor barrier nailed immedi¬ 
ately to the under side of the joists to hold the bats in place until the 
interior finish is installed. A vapor barrier is recommended where plain 
bats are used. The barrier should be installed on the warm side of the 
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wall or other construction as soon as the bats are in place. A vapor 
barrier should be used similarly when bats are installed between roof 
rafters, but it is advisable to hold the bats in place by means of a lacing 
of wire as previously described rather than to depend upon the vapor 
barrier to hold the bats, unless an interior finish is to be applied over 
the vapor barrier. 

Most manufacturers now furnish bats with a vapor-proof paper 
backing which serves not only as a vapor barrier but is used also for 



Fig. 10. Application of Wall- 
Thick Flanged Bate between 
4-Inch Studding, with Backing 
Wider Than Bat to Serve as 
Flange for Nailing 


Fig. 11. Application of Wall- 
Thick Flanged Bata between 
Ceiling Joists; Bata Are In¬ 
stalled before Ceiling Is 
Applied 


installing the bats. This backing usually is wider than the bat and 
serves as a flange by which the insulation may be nailed to the framing 
members. Bats with flanges are installed like blanket insulation except, 
of course, the bats arc in smaller units, Figs. 10 and 11. 


RIGID INSULATION BOARD 

Rigid Insulation Material, also known as Structural Insulation 
Board, is made out of wood and vegetable fibers, Fig. 12. Many uses 
have been found for this material. It may be used as wall and roof 
sheathing to replace wood sheathing; as a plaster base to replace wood, 
metal, and gypsum lath; and as interior-finish wall covering in place 
of plaster or wood covering. In addition to these uses rigid insulation 
board also serves as a thermal insulation whenever applied to outside 
walls or roof of a building. Table 1 shows the many sizes, thicknesses, 
and uses of this building material. 

Some of the trade names under which it is sold are: Weatherwood, 
Flintkote Insulation Board, Celotex, Fir-Tex, Insulite, J-M Insulating 
Board, Masonite. Canec, and many others. The manufacturer of each 
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oi these products makes the boards in different sizes and thicknesses with 
a variety of colors and textures to suit the individual’s need. 

Application of Rigid Insulation Board. The board is used as ther¬ 
mal insulation in a variety of ways previously mentioned and should 
be applied according to manufacturers’ instructions. The different 



Fig. 12. Structural Insulation Board Exterior and Interior Use 
Courleay of Flintkote Cutnpany, New York, N.Y. 


kinds and lengths of nails recommended for use with different kinds of 
insulating board are given in Tables II and III. 

Wall 5heathing Installation. Today, for insulation on buildings, 
the boards commonly used are 2x8-foot sheathing ff-inch thick coated 
with asphalt. These boards have the long edges matched; that is, 
tongued and grooved or lapped, while the short edges are square. They 
should first be nailed to the intermediate framing members, spacing the 
nails six inches on center, and then spacing the nails along the edges 
four inches on center and % inches in from the edges. Drive the nails 
so the heads are flush with the surface of the insulating board. The 
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Table II. Nails Recommended fdti Various Structural Insulating 

Board Products 


Sheathing 
Sheathing 
Lath. . . . 
Lath. . . . 


l’ruiiuct 


Thickness 


% 

k 

K 


1 


In. 


Nails Ilmummendetl 
(Sec 'Fable 2) 


N 

M 

K 

L 


Building board (nails exposed)... 
Building board (nails exposed). . . 
Building board (nails covered).. . 
Building board (nails covered)... 
Tileboard (panels) (nails exposed) 
Tileboard (panels) (nails exposed) 

Plank (nails exposed). 

Roof insulation. 

Roof insulation. 


72 

H or I 

>2 

H Dr 1 


K 

% or 1 

Vi 


1 


A, C or E 

B, D or F 

G, I, M or 0 

H, J, N or P 

A, C or E 

B, D or F 
A, C or E 
M 

N 


Table III. Description of Nails Used for Structural Insulating 
Board Products 


No. 

Name 

Length 

In. 

l 

Size j 

J Gage 

Head 

Nn. per 
Pound 

A 

Brad* . 

i X 

3d 

14 

11 K&- 

568 

B 

Brad*. 

i X 

5d 

12K 

9 M ga- 

271 

C 

Finishing. 

IK 

3d 

ISM 

12M ga. 

807 

D 

Finishing. 

ih 

5d 

15 

12 ga. 

500 

E 

Cadmium-plated 
"Insulation Board” 
nail diamond point. . . . 

l k 


17 

XT 

1139 

F 

Cadmium-plated 
"Insulation Board” 
nail diamond point. . . . 

IX 


17 

X" 

831 

G 

Box. 

i K 

4d 

14 

X" 

473 

H 

Box. 

2 

6d 

12M 

w 

236 

1 

Common. 

1 X 

4d 

12 X 

X" 

316 

J 

Common. 

2 

6d 

11K 

w 

181 

K 

Blued plasterboard. 

ix 


13 

%" 

387 

L 

Blued plasterboard. 

IX 


13 

%" 

291 

M 

Galvanized roofing. 

i X 


11 

X" 

163 

N 

Galvanized roofing. 

2 


11 

%" 

128 

0 

Galvanized shingle. 

IK 

4d 

12 


274 

P 

Galvanized shingle. 

2 

i 

6d 

12 

X" 

204 


•Galvanised Bradfi should be u H ed wherB available as the heads are Ibsh conspicuous. 
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boards should be fitted tightly around all openings and all cracks should 
be sealed and flashed. Boards which are uncoated should be moistened 
lightly in dry weather, as directed by the manufacturer’s instructions. 

The builder will find it more economical to use 4x8-foot sheathing, 
4x9-foot sheathing, or even larger sheets if the building is low enough 
so these sheets can be used vertically with each sheet covering the full 


ASPHALT SHINGLES, 
RDLL ROOFING OR 
METAL ROOFING 


WOOD 

SHEATHIN 



Fig. 13. Two Sections through Eaves of lloofs Showing Wood Sheathing over 
Insulating Hoard to Receive Asphalt Shingles and Other Types of Roofing, and 
Shingle Lath over Insulating Board to Receive Shingles Dr Slate 


height. Nail these sheets to the intermediate studs first, spacing the 
nails six inches on center, then spacing the nails along the edges three 
inches on center, and % inch in from the outer edge. 

Insulation boards should never be forced into place. Between ad¬ 
joining boards and at the ends of the boards %-inch spaces should be 
left. Most insulating boards are cut scant in width and length to allow 
for this spacing. 

Pitched Roof Installation. Where structural insulating board is to 
be applied directly to roof rafters of pitched roofs, either the four-foot 
wide wall sheathing or building board may be used. The boards should 
be applied lengthwise and directly to all framing members with ample 
bearing for nailing along all edges. Nail to intermediate framing 
members first, spacing the nails six inches on center; then along all edges 
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spacing nails three inches on center, % inch from outer edges of wall 
sheathing. When wood shingles or slate are to cover the roof, lx3-inch 
nailing strips must be applied over the insulation board. Asphalt 
shingles, roll or metal roofing, or tiles require the installation of solid 
wood sheathing over which these types of roofing material are laid, 
Fig. 13. 

Flat Roof or Deck Installation. The structural-insulating board is 
designed especially as an insulation under built-up roofing. The most 
common size is 23x47 inches and the thicknesses are V 2 , 1, IV 2 , and 2 



Fir. 14. Wnnd Roof Dock, Building 
Paper or Felt, Roof Insulation Board 
and Built-Up Roofing 



Insulation Board, and Built-Up 
Roofing 


inches. Frequently the regular structural board 2x8-foot sheathing is 
used. This board is used as insulation over wood, monolithic concrete, 
precast concrete, gypsum structural board, and steel decks. 

It is advisable to use a vapor barrier over the deck and under the 
insulation. Where the insulation is to be applied in one layer, the 
entire roof area should be covered with two plies (lapped half) of heavy 
vapor-proof asphalt paper. The roof deck should be mopped with either 
hot asphalt or coal tar. However, coal-tar pitch and asphalt should not 
be used together on the same job. Each piece of insulation board should 
be embedded firmly in the hot bituminous mopping, Figs. 14 and 15. 
Over the top of this mopping the built-up roofing is laid according to 
whatever specifications are desired. 

When used as lath for a plaster base for walls, rigid insulating board 
should be applied with long edges at right angles to the framing or furring 
strips. Manufacturers’ instructions should be followed where lath with 
special joints are used. 


170 


FUNDAMENTALS OF CARPENTRY 


Structural insulating-boaru products used as interior finish include: 
building board, plank, and tilcboard, the latter being known as pands. 
The proper application of insulating board for interior-finish purposes 
is important. To obtain the best results, the specific instructions of 
the manufacturer, of each particular product used, should be followed. 



l*'ig. lli. ConiiuiTciul Sizc;s uf Corkboard 
Courtesy of Armstrong Cork Co., Lancaster, Pa. 

SLAB INSULATION 


5lab Insulation Materials. These slabs are small rigid units usually 
one to four inches or even more in thickness and ranging from 12x32 
inches to 20x96 inches in size. These slabs are fire and moisture resist¬ 
ant, termite proof, and sealed against attack by fungus growth. This 
type of insulation is used principally for refrigeration and cold storage 
construction work. There are several types of this product available. 
(1) Corkboard, made from the bark of the cork oak by grinding the 
bark and compressing it while at the same time subjecting it to high 
heat. The heat liquefies the gum or rosin which binds the granules 
together and also seals them, producing a solid slab of pure corkboard. 
Fig. 16. It is sold under the various manufacturers’ names, such as : 
Armstrongs Corkboard: Corkduc (Cork Import Co.); Jointite (Mundet 
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Cork Corp.); and others. (2) Wood Fiber and Cement, made by com¬ 
bining shredded wood or wood fibers w T ith fire-resisting Portland cement. 
Thermax and Porex are examples of this type of slab insulation. 
(3) Rockwool Slab, made from rock wool, wood pulp, and asphaltic 
binder. One such product is called rock cork and is manufactured by 
the Johns-Manville Company. (4) Rigid Insulation Slab is made of 
the same materials as the structural-insulation board, but differs in the 
thickness and size of the sheets, and is of low density. It is manufac¬ 
tured by the makers of the structural-insulation board. 

Installation of 5lab Insulation. Slabs are designed for special pur¬ 
poses and are not in general use in building. As a special type of insula¬ 
tion, each manufacturer always recommends his own particular method 
for its application. These detailed instructions, of course, should be fol¬ 
lowed carefully. In many cases these instructions for installing the 
slabs require the use of special clips or other fastening provided by the 
manufacturer. Oftentimes nailing is impractical because of the rigid 
form and thickness of most slab-insulation materials. However, slabs 
usually are held firmly in place by the use of cement. 

REFLECTIVE INSULATION 

Reflective Insulation Materials. The reflective materials are distin¬ 
guished from other types by the fact that, to be effective, they must 
always be installed in conjunction with air spaces so that the reflective 
surface is exposed to an air space of comparatively large size. The prin¬ 
ciple of this insulation is that of reflecting the radiated heat. An abso¬ 
lutely black body or surface absorbs all the radiation which strikes it 
and reflects or transmits none. Bright metallic reflective surfaces, such 
as aluminum foil, have low absorption and are more efficient than the 
nonmetallic reflective surfaces such as wood. Reflective insulations 
now on the market are of four general types, namely: 

1) Aluminum foil found under the trade names of Aljol, a crimped 
blanket of one or two layers of reflective insulation; Metallation, a 
Reynolds Metals Insulation, consisting of heavy flat foil mounted on 
one or both sides of heavy kraft paper with asphalt; Ecod Metal Lath , 
a plaster base consisting of steel reinforcing wire, backed with metalated 
(aluminum foil) kraft paper; Reflect-O, an aluminum-colored paper 
similar to reflective insulation. 

2) Aluminum Foil-Surjaced Plaster Board, a gypsum wallboard 
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with aluminum-foil surface. It is available in large-sized sheets up to 
48 inches wide and 12 feet long, also in small plaster-base or lath sizes 
16x32 or 16x48 inches. In addition to the gypsum board is the structural 
insulation-sheathing board with an aluminum foil on one side. 



Fig. 17. Application of Two Layers of Aiful Insulation and 
One Layer of Vapor Barrier 
Courtesy of Alfol Insulation Co., Inc., Xrw York, N.Y. 


3) Ferro-Therm , a dull sheet-metal type of reflective insulation 
made of sheet steel coated with an alloy of lead and tin for protection 
against corrosion. 

4) Blanket or Flexible Reflective Insulation is the same as blanket 
and flexible insulation, except that the surface of the paper is covered 
with an aluminum reflective material. 

Installing of Reflective Insulation. Reflective insulations are usu¬ 
ally installed in much the same manner as flexible insulations; that is, 
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either between and fastened to tne sidps of framing members or fastened 
to the edges of framing members. It should be remembered that proper 
installation is particularly important with this type of insulation 
because, to be of value, the reflective surfaces must always be exposed to 
an air space of appreciable size. To be of maximum value, the air 
space should be an inch or more in width because the value of reflective 
insulation diminishes as the width of the air space decreases below one 
inch. As the width of the air space to which the reflective surface is 
exposed diminishes toward zero, the insulating value of the reflective 
material likewise diminishes toward zero; that is, no value. Reflective 
insulation should be installed in such a manner as to divide the air 
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) t SHEATHING 



Fig. 18. Application of Re¬ 
flective Insolation between 
Framing Members Using 
Lath Strips 


Fig. ID. Application of Re¬ 
flective Insulations with 
Flanges between Framing 
M embers 


space into two air spaces, and, when thus installed, the value will be 
greater if both sides of the material are reflective instead of only one. 

The method of application of Type n Alfol, with two Aijol layers and 
a vapor barrier, is shown in Fig. 17. Note the vapor barrier is on the 
inside with the reflective surface exposed to the air space. The method 
of installing a single curtain reflective insulation, using lath strips and 
nailing through the strips to the sides of the studs, is shown in Fig. 18. 
A method of application suitable for Fcrro-Thcrm or Reynolds Metal 
Insulation is shown in Fig. 19. In this case the reflective insulation has 
flanges for nailing or stapling the material to the sides of the studs. The 
foregoing methods usually are suitable also for application of these 
materials to furring strips of masonry walls, to ceiling joists, or to roof 
rafters. Insulating lath of the reflective type are installed in the same 
manner as insulating board lath, with the reflective surface exposed to 
the air space and with plaster applied to the other surface. The blanket, 
or flexible, reflective type is installed in the same manner as the blanket 
and flexible type except that in the reflective type the surface of the 
paper is covered with aluminum foil- 
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MISCELLANEOUS INSULATION5 

5prayo-Flake. A specially constructed air gun is used to apply 
Sprayo-Flake to any surface, such as wood, masonry, or metal, Fig. 20. 
These fibrous flakes are forcibly projected with the air gun simultane¬ 
ously with an atomized adhesive. When the confetti-like flakes leave 



Fig. 20. Sprayu-FJiike Application 

Courtesy of Sprayo-Flake Co., Chicuyo, 111. 


the nozzle of the air gun, they are coated with the atomized adhesive 
and when blown against the surface to be insulated a cellular blanket 
can be built up to any thickness desired. 

Precast Masonry Units. There are a number of lightweight ma¬ 
sonry units which have insulation value due to their cellular construc¬ 
tion or the lightweight properties of the aggregates of which they are 
made, Fig. 21. The lightweight aggregates available include: Haydite, 
a lightweight burned clay aggregate; Cclocrete is an aggregate made 
by converting molten blast-furnace slag into hard, cellular clinkers 






N 5 U L ATI ON 


175 


which are crushed and screened to commercial sizes; Waylite, a light¬ 
weight aggregate produced by passing molten blast-furnace slag through 
a processing machine in which it is centrifuged and beaten in an atmos¬ 
phere of steam. When mixed with Portland cement and cast into build¬ 
ing units, these lightweight aggregates have the required strength for 
wall construction as well as thermal heat insulation qualities. 

Another form of masonry unit is the glass block known in the trade 
as Insulux, Fig. 22. Another kind is known as Architectural Glass. 




Fig. 21. Precast Concrete 
Masonry Unit 


Fig. 22. Insulux Glass Clock 

CourtcHy of Owens-Illinoitt Glass Co., Chicago, 111. 


These glass units, molded into two half blocks and hermetically sealed 
into a single unit at the time of manufacture, are finished on the mortar¬ 
bearing surface with a gritty mortar bond. The glass block is used in 
wall construction to produce attractive, light-transmitting panels. 
Because of the partial vacuum in the blocks, they have thermal insula¬ 
tion value in addition to being resistant to sound transmission. Glass 
blocks generally are translucent, but transparent blocks arc obtainable. 

COMPARATIVE VALUE5 OF IN5ULATION 

The more or less exact method of comparing insulations enters into 
a field of engineering which is beyond the scope of this book and probably 
beyond the interest of the average builder. However, considerable 
information is available 1 to the public. This information is the result 
of experiments by reliable laboratories of the United States Govern- 


1 Building Insulation, by Paul D. Close, American Technical Society, 1946. 
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ment, state universities, and private industries. It is advisable to 
make sure that the proper type of insulation is selected and that it is 
properly installed. This will avoid trouble with condensation that might 
arise in cold climates if walls are too heavily insulated. 

Methods of Testing. The apparatus most commonly used for test¬ 
ing building materials, insulations, and compound structures is of three 
types: (1) the guarded hot-plate apparatus; (2) the guarded hot-box 
apparatus; and (3) the Nicholls heat meter. The guarded hot-plate 
apparatus is commonly used for determining the surface-to-surface 
conductivity or conductance of materials, the surfaces of which are 
smooth enough to give reasonably good contact between the test plates 
and the material. The guarded hot-box apparatus is employed for 
determining the over-all air to air coefficient of heat transmission ([/) 
and is particularly adapted to testing built-up wall sections or structures 
whose surfaces are too rough for good contact with the plate used in the 
hot-plate method. The Nicholls heat meter is used for testing actual 
walls or other structures in place; that is, for determining the heat flow 
through walls of buildings. Conductivities and conductances of many 
common building materials and insulations are given in Table IV. Most 
of these values were determined by means of the hot-plate apparatus. 

Coefficient of Conductivity. Every building and insulating material 
has a certain heat transmission value which depends on the nature or 
character of the substance of which it is composed, the condition of sub¬ 
division and density of the material, the moisture content, mean tem¬ 
perature, and other factors. This heat transmission value is represented 
numerically in each case by a coefficient, known as the coefficient oj 
thermal conductivity; for brevity this is usually referred to as conduc¬ 
tivity of material. A coefficient of any material is simply a numerical 
quantity expressed in terms of certain units, such as a unit of time, unit 
of length, unit of area, or unit of thickness. Thus the coefficient of 
thermal conductivity of a material is the number of heat units (B.t.u.) 
that will pass through one square foot of the material, one inch thick , 
in one hour for a one degree Fahrenheit temperature difference between 
the two surfaces. The coefficient of conductivity is designated by the 
letter k. 

The coefficient of transmission of any type of construction can be 
determined by actual test in either the hot-box apparatus or by means 



Table IV Conductivities ( k ) of Insulatinu Materials 

These constants are expressed in Btu per hour per square foot per degree 
Fahrenheit temperature difference. 


Material 

Description 

Density 

(Lbs. 

per Cu. Ft.) 

Mean Temperature 
Deg. Fahrenheit 

S' 

5 

T 

-■5 

3 

T3 

a 

O 

Resistance (R) 1 

Authority* | 

Balsam WdoI.. 

Chemically treated wood fi- 







bers between layers of 







strong paper. 

3.6 

70 

0.25 

4 00 

(3) 

Cabot's Quilt. 

Zostera Marina (eel grass) 







between kraft paper. 

4.60 

90 

0.26 

3.85 

(1) 

Cabot's Quilt. 

Zostera Marina (eel grass) 







between kraft paper. 

3.40 

90 

0.25 

4 00 

(1) 

Celotex. 

Insulating board made from 







sugar cane fiber. 

13.5 

70 

0.33 

3.03 

(3) 

Cotton Seed. . 

Loose Hulls. 

4.43 

B6 

0 31 

3.22 

(1) 

Corkboard.... 

No added binder. 

10.6 

90 

0.30 

3.33 

U) 

Corkboard... . 

No added binder. 

7.0 

90 

0.27 

3.70 

(1) 

Corkboard.... 

No added binder. 

5.4 

90 

0 25 

4.00 

(1) 

Dry Zero. 

Flexible insulation of kapok. 

1.00 

90 

0.24 

4.17 

(1) 

Dry Zero. 

Flexible insulation of kapok. 

1.90 

75 

0.23 

4.35 

(3) 

Dry Zero. 

Flexible insulation of kapok. 

1.60 

75 

0 24 

4.17 

(3) 

Iiairinsul. 

100% Cattle hair. 

13 0 

90 

0 26 

3 84 

(1) 

Hairinsul. 

75% Cattle hair, 25% jute.... 

6.30 

90 

0.27 

3 70 

(1) 

Hairinsul. 

50% Cattle hair, 50% jute- 

6.10 

90 

0 26 

3.85 

U) 

Homasote. . . . 

Insulating board of wood and 







other vegetable fibers. 

25.0 

75 

0.375 

2.66 

(3) 

Housfil. 

Expanded vermiculite. 

5.62 

75 

0.38 

2.63 

(3) 

Insulating 

^ in. insulating boards with¬ 

16 5 

90 

0.33 

3.03 

(1) 

Boards. 

out special finish-^ (eleven 

to 


to 

to 



samples). 

21.8 


0.40 

2.50 



1 in. insulating board“. 

13.2 


0.34 

2.94 

(4) 

Insulite. 

Insulating board made from 







wood fiber. 

16.0 

70 

0 33 

3 03 

(4) 

Kimsul. 

Flexible insulation consisting 







of creped layers stitched 







together. 

1.5 

70 

0 27 

3 70 

(3) 

Lockaire (Maf- 

Insulating board made from 






tex). ... 

licorice root . 

16.1 

81 

0 34 

2 94 

(3) 

Maizewood, .. 

Insulating board made from 






cornstalks. 

15.0 

71 

0 33 

3 03 

0) 

Masonite. 

Insulating board made from 







exploded wood fibers. 

15.0 

75 

0 33 

3.03 

(3) 

Mineral Wool. 

3 in. mineral wool bats, bar¬ 







rier lapped on warm side; 







horizontal position 6 . 

3.67 


0.30 

3 33 

(4) 


3 in. mineral wool bats, bar¬ 







rier laid on warm side; 







horizontal position 6 . 

2.24 


0 26 

3 84 

(4) 


3 in. mineral wool bats, bar¬ 







rier laid on warm side ; ver¬ 







tical position 6 . 

2.24 


0.26 

4.00 

(4) 





































Table IV. Conductivities ( k ) of Insulating Materials— Continued 

These constants are expressed, in Rtu per hour per square foot per degree 
Fahrenheit temperature difference. 


Materia] 

Description 

Density 

(Lbs. 

per Uu. Ft.) 

Mean Temperature 
Deg. Fahrenheit 

Conductivity (£) 

Resistance (R) 

Authority* 

Mineral Wool. 

4 in. mineral wool bats, bar¬ 
rier lapped on warm side; 
horizontal position 6 . 

3.0 


0.31 

3.22 

(4) 


4 in. mineral wool bats, bar¬ 
rier lapped on warm side; 
vertical position 6 . 

3.0 


0.33 

3.03 

(4) 


4 in. mineral wool bats, no 
barri era; h ori z ontal 6 . 

1.77 


0.30 

3.33 

(4) 


Hand applied granular min¬ 
eral wool 2 in. to G in. thick; 
horizontal position 6 . No 

0.05 


0.30 

3.33 

(4) 


covering. 

4 in. machine blown granular 
mineral wool, horizontal 
position 6 . No covering. . . . 

to 

7.13 

5.74 


to 

0.33 

0.30 

to 

3.03 

3 33 

(4) 


Rock wool. 

10.0 

00 

0.27 

3.70 

(1) 

Natur-temp.. 

Cotton insulating batt. 

0.875 

72 

0.24 

4.17 

(3) 

NatuTZone .. 

Treated hog hair covered 
with film of asphalt. 

10.0 

75 

0.28 

3.57 

(3) 

Nil-Wood. 

Insulating board, wood fiber. 

15.0 

72 

0.33 

3.03 

(3) 

Palco Wool. . . 

Fill insulation made from 
shredded redwood bark.... 

3.00 

90 

0.31 

3.22 

(1) 


Fill insulation made from 
shredded redwood bark. . . 

5.00 

75 

0.26 

3.84 

(3) 

Red Top Wool 

Glass wool 0.0003 in. to 0.0006 
in. in diameter. 

1.5 

75 

0.27 

3.70 

(3) 

Rcgranulated 
Cork. 

About Mja” particles. 

8.10 

90 

0.31 

3.22 

(1) 

(1) 

Rock Cork.... 

Rock wool with a binding 
agent. 

14.5 

77 

0.33 

3.03 

Sprayo-Flake. 

Paper and asbestos fibers with 
emulsified asphalt binder. . 

4.2 

94 

0.2B 

3.57 

(1) 

Tcinlok. 

Insulating board made from 
wood fiber. 

15.0 

70 

0.33 

3.03 

(3) 

Thurmax. 

Slab insulation made from 
shredded wood and cement. 

24.2 

72 

0.46 

2.17 

(3) 

Thermofill.... 

Powdered gypBum fill. 

34.0 

90 

0.60 

1.67 

(1) 

Thermnfill.. . . 

Powdered gypsum fill. 

26.0 

90 

0.52 

0.92 

(1) 

TherniDfill.. .. 

Powdered gypsum fill. 

24.0 

75 

0.4B 

2.08 

(3) 

Therm ofill.... 

Powdered gypsum fill . 

19.8 

90 

0.35 

2.86 

(1) 

Thermofill.... 

Powdered gypsum fill. 

18.0 

75 

0.34 

2.94 

(3) 

Vermiculite... 

Expanded vermiculite. 



0.48 

2.08 

(1) 


Expanded vermiculite, par¬ 
ticle size —3 +14. 

6.2 


0.32 

3.12 

(4) 

Weatherwood. 

Insulating board, wood fiber. 

15.2 

70 

0.33 

3.03 

(3) 
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of the Nicholls heat meter. However, with hundreds of different 
materials and their varying thicknesses entering into construction, it 
is impossible to make individual tests of all conceivable types of wall 
structure, since to test every type of construction material would be 
an endless task. Therefore, it is necessary to determine the best trans¬ 
mission coefficients of different types of construction by calculation, 
using an approved method of checking results. 

Comparison of Conductivities. It is common practice to compare 
the conductivities of various insulating materials. While it is true that 
a lower conductivity means greater heat resistance, conductivities alone 
do not necessarily afford a reliable basis of comparison. In making 
comparisons other factors to be taken into consideration include: the 
thickness of materials installed, the manner of installation, materials 
replaced, if any, and increase or decrease in the number of air spaces in 
the construction due to the installation of the insulation. 

Heat transmission tests to be reliable must be made by an expe¬ 
rienced and accredited laboratory; otherwise the results obtained may 
not be acceptable to an experienced builder. Certain insulating mate¬ 
rials are listed in Tabic IV. All of these materials have been tested in 
accredited laboratories indicated as (J), (£), (3), (4), and |5) under 
the head Authority. The names of the authorities are given under the 
head Notes for Table IV. 

Heat transmission coefficients ( U ) of a few common types of con¬ 
struction are given in Table V. However, this table gives only one 


NOTES FOR TABLE IV 

* Authorities! : 

(1) l'. K. Bureau of Standards, Irsls based mi samples submitted by mnmifn.pturprs. 

12) A. 0. Willard, L. C. Liclity and L. A. Harding, tests rundueted at the University of IIIiiidih. 

13) J. C. Peebles, tests conducted at Armour Institute uf Technology, based un samples submitted 
by manufacturers. 

(4) F. B. Rowley, et al, tests mndueted at the University of Minnesota. 

(5) A.S.H.V.E. liesenreh Laboratory. 

“ See Thermal Conductivity of Building Materials, by F. B. Rowley mid A. D, Algren (Uni¬ 
versity of Minnesot a Engineering Eipirimi utal Station Bulletin No. 12). 

6 Heat Transmission Through Insulat ion as Allerleil by Oriental ion of Walls, by F. B. Rowley 
and C. E. Lund (A.S.H.V.E. Journal Section op Healing, Piping it Air Conditioning, July, 1943). 

r The Effect, of Convection in Ceiling Insulation, by G. B. Wilkes and L. il. Viancy (A.S.H.V.E. 
Journal Heition of Hcuting, Piping it' Air Conditioning. February, 1.043). 

d See ASH V.E Research IIeimiiit Nn. 915—Conduit ivilv of Canrrete, by F. C. Houghten and 
Carl Gutberlet (A.S.H.V.E. Thankaitions, Vnl. 38, 1932, p. 47). . , „ 

e Recommended value. (See Heating, Ventilating and Air Conditioning, by Harding and 


Billard, revised edition, 1932). , , T¥r , . . n 

f See. BMS13 U S. Department of Commerce, National Burrau of Standards, Washington, D.U 
a Roofing, 0.15 in. thick (1.34 lb. per sijuare font), euvered with gravel 10.83 lb. per sipiaiR lout), 
combined thickness assuiurd 0.25. , , , . , A . , 

h Con du eta lice values for homnnlal air spares depend on whether the heat flow is upward or 
downward, but in most cases it is sulfieieiiUy accurate to use the same values fur horizontal as lor 


vertical air spares. 

Copyright , American Society of Heating and 
Ventilating, and Air 


Ventilating Engineers—From Chapter 4, Heating, 
Conditioning Guide, 1944 



Table V. Coefficients of Transmission { U ) of Frame Walls 

Coefficients are expressed in Btu per hour per square fool per degree Fahrenheit difference in 
temperature , between the air on the two sides , and ure bused on a wind velocity of 15 mph . 

No Insulation between Studs“ (See Table VI) 



TYPE OF SHEATHING 


Interior Finish 

Gyphijm 

(54 In. 

Thick) 

Ply¬ 
wood 
( 6 4b In. 
Thick) 

Wood/ 
(54 In. 
Thick) 
Bldu. 
Paper 

Inbh- 

LATIN3 

Board 

(“/61k. 

Tiuck) 

Wall Number 


A 

B 

C 

D 


Metal Lath and Piaster 1 *. 

0.33 

0.32 

0.26 

0.20 

1 

Gypsum Board [Ye in.) Decorated. 

0.32 

0.32 

0.25 

0.20 

2 

Wood Lath and Plaster. 

0.31 

0.31 

0.25 

0.19 

3 

Gypsum Lath in.) Plastered'. 

0.31 

0.31 

0.25 

0.19 

4 

Plywood (Ys in.) Plain or Decorated... 
Insulating Board (>2 ill.) Plain ur 

0.30 

0.30 

0.24 

0.19 

5 

Decorated. 

0.23 

0.23 

0.19 

0.16 

6 

Insulating Board Lath (^ 2 in.) Plastered' 

0.22 

0.22 

0.10 

0.15 

7 

Insulating Board Lath (1 in.) Plastered'. 

0.17 

0.17 

0.15 

0.12 

8 

Metal Lath and Plaster 6 . 

0.25 

0.25 

0.20 

0.17 

9 

Gypsum Board (% in.) Decorated. 

0.25 

0.25 

0.25 

0.17 

10 

Wood Lath and Plaster. 

0.24 

0.24 

0.25 

0.16 

11 

Gypsum Lath (H in.) Plastered'. 

0.24 

0.24 

0.25 

0.16 

12 

Plywood ( 3 4 in.) Plain or Decorated... 
Insulating Board (h in.) Plain or 

0.24 

0.24 

0.24 

0.16 

13 

Decorated. 

0.1!) 

0.1 

0.10 

0.14 

14 

Insulating Hoard Lath (5^ in.) Plastered r 

0.19 

0.18 

0.19 

0.13 

15 

Insulating Board Lalh (I in.) Plastered'. 

0.14 

0.14 

0.15 

0.11 

16 

Metal Lath and Plaster 6 . 

0.43 

D.42 

0.32 

0.23 

17 

Gypsum Board (54 in.) Decorated. 

0.42 

0.41 

0.31 

0.23 

IB 

Wood Lath and Plaster. 

0.40 

0.39 

0.30 

0.22 

19 

Gypsum Lath (54 in.) Plastered'. 

0.3!) 

0.39 

0.30 

0.22 

20 

Plywood (54 in.) Plain or Decorated... 
Insulating Board (5 2 in.) Plain or 

0.30 

0.38 

D.29 

0.22 

21 

Decorated. 

0.27 

0.27 

0.22 

0.18 

22 

Insulating Board Lath (54 in.) Plastered' 

0.26 

0.26 

|0.22 

0.17 

23 

Insulating Board Lath (1 in.) Plastered'. 

0.19 

0.19 

0.16 

0.14 

24 

Metal Lath and Plaster 6 . 

0.37 

0.36 

0.28 

0.21 

25 

Gypsum Board (54 in.) Decorated. 

0.30 

0.36 

0.28 

0.21 

26 

Wood Lath and Plaster. 

0.35 

0.34 

0.27 

D.20 

Z7 

Gypsum Lath (54 in.) Plastered'. 

Plywood (?4 in.) Plain or Drrurated.. 
Insulating Board (54 in-) Plain Dr 

0.34 

0.34 

0.27 

0.20 

28 

0.34 

0.33 

0.27 

0.20 

29 

Decorated. 

0.25 

0.25 

0.21 

0.17 

30 

Insulating Board Lath (54 in.) Plastered' 

0.24 

0.24 

0.20 

0.16 

31 

Insulating Board Lath (1 in.) Plastered'. 

0.18 

0.18 

0.15 

0.13 

32 


Exterior Fini.sh 


WOOD SIDING 
(( -laphoard) 



/scATniMcl 


STUCCO 

yTUPA /TUCCO a 



/H EATHlN 


BRICK VENEER- 
/TUJFA MLlCKi 



“CncHicifints not weighted; effect of studding neglected. 

^Planter assumed 54 in. thick, 
rPlaster assumed 5a in. thick. 

^Furring strips between wood shingles and all sheathings except wood. 

-Small air space and mortar between building paper and brick veneer neglected. 

/Nominal thickness, 1 in. 

CnwiiTight, American Society of Heating and Ventilating Engineers—From Chapter 4 , Heating, Ventilating, 
and Air Conditioning Guide., 1944 
























Table VI. Coefficients of Transmission (IT) of Frame Walls with 
Insulation between Framings b 


Coefficients are expressed in Btu per hour per square foot per degree Fahrenheit differ tore in 
temperature between the air on the two sides, and are bused on a wind velocity of 15 mph. 


COEFFICIENT 

WITH NO 

INSULATION 

between 

framing 

COEFFICIENT WITH INSULATION BETWEEN FRAMING 

i 

a 

Blanket oh Bat Insulation between Framing c 
(Tliickucss beluw) 

3H' in. Loose 
MiNEnAL Wool 

BETWEEN 

Fhauinu 

1 In. 

2 In. 

3 In. 

A 

B 

C 

D 

0.11 

0.07S 

0.064 

0.055 

0.051 

33 

0.12 

0.083 

0.067 

0.057 

0.054 

34 

0.13 

0.088 

0.070 

0.059 

0.056 

35 

0.14 

0.092 

0.073 

0.061 

0.U58 

36 

0.15 

0.097 

0.075 

0.062 

0.059 

37 

0.16 

0.10 

0.077 

O.D65 

0.060 

38 

0.17 

0.10 

0.080 

0.066 

0.062 

39 

0.18 

0.11 

0.082 

0.068 

0.063 

40 

0.19 

0.11 

0.084 

0.069 

0.064 

41 

0.20 

0.12 

0.087 

0.070 

U.066 

42 

0.21 

0.12 

0.088 

0.072 

0.067 

43 

0.22 

0.12 

0.090 

0.073 

0.1)69 

44 

0.23 

0.12 

0.093 

0.074 

0.1109 

45 

n .24 

0.12 

0.094 

0.076 

0.07U 

46 

0.25 

0.13 

0.095 

0.076 

0.072 

47 

0.26 

0.13 

0.096 

0.077 

0.072 

4B 

0,27 

0.14 

0.097 

0.078 

0.073 

49 

II.2S 

0.14 

0.098 

0.078 

(1.073 

50 

0.29 

0.14 

0.10 

0.080 

0.075 

51 

0.30 

0.14 

0.10 

0.080 

0.075 

52 

0.31 

0.14 

0.10 

0.082 

0.076 

53 

0.32 

0.15 

0.10 

0.082 

(1.076 

54 

0.33 

0.15 

0.11 

0.083 

0.077 

35 

0.34 

0.15 

0.11 

0.083 

0.(178 

56 

0.35 

0.15 

0.11 

0.085 

0.078 

57 

0.36 

0.16 

0.11 

0.085 

0.079 

58 

0.37 

0.16 

0.11 

0.087 

0.080 

59 

0.38 

0.16 

0.11 

0.087 

0.080 

60 

0.39 

0.16 

0.11 

0.087 

0.081 

61 

0.40 

0.16 

0.11 

0.QH8 

0.082 

62 

0.41 

0.16 

0.11 

0.088 

0.0BZ 

63 

0.42 

0.16 

0.11 

0.088 

0.082 

64 

0.43 

0.17 

0.11 

0.090 

0.083 

65 

0.44 

0.17 

0.12 

0.090 

0.083 

66 


“This table may be used for determining the coefficients of transmission of frame constructions 
with the types and thicknesses of insulation indicated in Columns A to D inclusive between framing. 
Columns A, B and C may be used for walls, ceilings nr roofs wdth only one air space between framing 
hut are not applicable to ceilings with no flooring above. Column D is applicable to walls only. 
Example: Find the coefficient of transmission of a frame wall consisting of wood siding, 2r, /6 in. 
insulating board sheathing, studs, gypsum lath and plaster, with 2 in. blanket insulation between 
studs. According to Table V, a wall of this construction with no insulation between studs has a 
coefficient of 0.1D (Wall No. 4D). Referring to Column B above, it will be found that a wall of 
this value with 2 in. blanket insulation between the studs has a coefficient d£ 0.084. 
fc Coefficients corrected for 2x4 framing, 1R in. o. r- 
r Based on one air space between framing. 

Copyright, American Society of Heating and Ventilating Engineers—From Chapter 4, Heating 
Ventilating, and Air Conditioning Guide. 1944 
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measure of comparison of insulation materials and should not be relied 
on entirely. Heat transmission coefficients (V) for the same types of 
construction (Table V) with insulation between framing members are 
given in Table VI. A careful study of the example given in the footnote, 
Table VI, will help the student to understand how to apply the informa- 
tion given in Tables V and VI. 1 

CHECKING- ON YOTJR KNOWLEDGE 

Tile fnl]owing questions give you the opportunity to cheek up on yourself. 
If you have read the chapter carefully, you .should be able to answer the ques¬ 
tions. If you have any difficulty, read the chapter over once more so that you 
have the information well in mind before you go on with your reading. 

DO YOU KNOW 

1. The trade names of three or more types of reflective insulation ? 

2. Some of the requirements for installing reflective insulation in order 
to insure sal is factory results? 

3. The most common usp of rigid insulation? 

4. The method commonly used when applying mineral wool insulation 
to old buildings? 

5. The names and classification of six popular types of insulating ma¬ 
terial ? 

6. The purpose of vapor harriers? What types of vapoT barriers are 
most effective? 

7. To what classification Cabot's Quilt belongs? When and where Cabot's 
Quilt was first, manufactured? From what it takes its name? 

8. What type of insulation is used principally for refrigeration and cold- 
storage construction work? 

9. The names of three types of precast-masonry units which have in¬ 
sulation value? 

10. How building materials are tested for heat conductivity? 

11. Why it is important that flexible insulating material should be ap¬ 
plied carefully? 

12. Of what materials loose fill insulations are usually made? 

13. How plain bats arc installed between roof rafters? 

14. Where eorkboard was first manufactured in the United States? 

15. What basic materials are used in the manufacture of the following 
insulations: Cnfmf'.s Quilt, Celotex, lnsulite, Lnrkaire, Maiznvood, Natur- 
temp, Nnturzonp, Valeo Wool } Sprayo-Fhtkr, and Thermax. 

1 All tables used in this chapter were taken from Building Insulation, by Paul 
D. Close, American Technical Society, 1946. 



CHAPTER VII 


Wood Fastenings 


QUESTIONS THIS CHAPTER WILL ANSWER 

1. What did the carpenter use for wood fastenings before nails came into usef 

2. What devices are used as wood fastenings by the modern carpentert 3. 
When nailing wood how can splitting be preventedf 4. How long is a two¬ 
penny iiail? 5. What is a Sketch fastener? What devices are commonly 
known as builders’ hardware? 

INTRODUCTION TO CHAPTER VII 

Among the many interesting facts you will study in this chapter is the 
report of an experiment conducted at the United States Forest Products Labo¬ 
ratory. 1 This report is important not only because of the information gained 
from the experiment but also because it demonstrates the fact that improve¬ 
ments are taking place continually and new developments are being made 
steadily in tin* tield of carpentry. This is a fact well worth remembering. 

Since carpentry is such an old trade, some people may think its practices 
are all established and firmly set, and that important improvements are no 
longer being made. Such a belief is far from the truth. Because the work of 
the carpenter is practical, it is necessary for him to make every effort possible 
to improve the efficiency of his methods of construction. Competition in his 
field requires him to keep up to date. 

When you consider that the nail industry still employs the ancient penny 
system to indicate the length of the most commonly used nails, in contrast 
you must be impressed particularly with the progressive attitude of those en¬ 
gaged in the carpentry industry. On every hand there is evidence of the fact 
that carpentry is one of the oldest of all trades, and yet it continues to de¬ 
velop new and better tools and methods of construction. 

Modern science, such as chemistry, has contributed in many ways to im¬ 
provements advantageous to the carpentry trade. In this chapter you will 
learn how different coatings and other treatment applied to nails increase their 
holding power, reduce corrosion, add sanitary protection, and also improve 
their appearance. Since World War 1 chemistry tests have greatly improved 
the various glues used by the carpenter and cabinetmaker. For example, 
eras ein glue, which has come prominently into use in recent years, is valued highly 
by the carpentry trade because of its water resistance; the better grades are 
highly waterproof, making this glue desirable for use in construction work. 

Study this chapter carefully. It contains information which will be of 
great value to you as a carpenter. 

1 United States Forest Products Laboratory, Madison, Wis. 
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MODERN FASTENING DEVICES 

Wood construction requires some type of fastenings. In the p roce8 
of any construction, whether it is a house, a piece of furniture, or am 
other object, the materials used must be fastened together in a more oi 
Jess permanent manner. Although the carpenter works chiefly in wood, 
he must not only fasten wood to wood, but sometimes he must fasten 
wood to metal, or to concrete, brick, or other materials. 

In early years the carpenter employed interlocking wood joints 
which were carefully made and held in place by their own peculiar 
construction, or wood dowels, or with glue; later, iron nails and bolts 
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Fig- 1- Nail Heads, Different Types Available 


came into use. Today we have not only nails, but metal fastenings 
and devises of many descriptions, each designed for a particular purpose, 
yet each serving several uses with satisfactory results. 

Fastenings used in carpentry work may be classified as follows: 

1. Nails 4. Metal wood connectors 7. Dowels 

2. Wood screws 5. Anchors 8. Glue 

3- Bolts 6. Builders’ hardware 9. Wood joints 

NAILS 

Nails are made in many different sizes and various shapes of heads, 
points, and shanks, each type designed for a particular purpose depend¬ 
ing upon the nature of the work, the kind of wood into which they are to 
be driven, and the holding power required. 

Nail Heads. Examples of a number of different shaped nail heads 
are shown in Fig. 1. The flat-h ended nail is the one must commonly 
used. The large flat heads are used for soft materials such as roofing 
paper, fiber boards, and similar materials. The brad and the deep 
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countersunk head are used for finish work when nails must be set below 
the surface. For decorative purposes the oval-shaped head is desirable. 
The double- or duplex-headed nail is used for temporary work which 
must be taken apart, including scaffolds and blocking; the extra head, 
which extends above the surface of the board, is easily hooked by a claw 
hammer or wrecking bar. 

Nail Points. Carpenters and other woodworkers use nails with 
various types of points as shown in Fig. 2. The diamond point is the one 
most commonly used. The long dia?nond point is found on nails used 
with parquet flooring, plaster board, hinges, and some roofing materials. 

0 
0 


Such a point increases the holding power of the nail and also makes the 
nail easier to drive. Small brads are made with the so-called needle point. 
Boat spikes and large spikes used for various types of woodwork have 
chisel points. Cut nails have blunt points as do also certain flooring 
and shingle nails. Clinch nails have the duck-bill point which allows 
clinching of the nail without danger of breaking it. 

Usually a nail with a long or needle point will hold better in softwood 
than a common or diamond-point nail, providing the wood into which 
the nail is driven does not split easily. A blunt point will cut a path 
through the wood instead of pushing the fibers aside, thus preventing 
splitting; however, a blunt point reduces the holding power of a nail. 

Shank of Nails. Since the holding power of a nail depends to a 
great extent upon the area of the surface of the nail in contact with the 
wood, various kinds of shanks have been designed to increase this 
surface, Fig. 3. Among these types of shanks the most common are the 
square, the longitudinally grooved, and the spiral. Holding power also 
is increased by barbing the shank, or by coating or etching the surface. 

Splitting Prevented. Many types of wood split easily when nailed. 
These include practically all of the denser hardwoods and a few of the 
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softwoods, such as white cedar, Douglas fir, and eastern hemlock. How¬ 
ever, danger from splitting can be reduced or entirely eliminated by 
boring a pilot hole, by using lighter gauge or blunt nails, or by dipping 
the nails in oil or wax. When heavy gauge nails are replaced by lighter 
gauge nails, in order to insure the same holding power, the lighter gauge 
nails should be coated or etched. 

Experiments made with nails at the United States Forest Products 
Laboratory show that a good quality of cement coating will increase a 
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Fig. 3. Nail Shanks, Different Types Available 


nail’s resistance to withdrawal immediately after driving it into soft¬ 
woods from 85 to 100 per cent, as compared to the plain nails. Little 
holding power is gained by using coated nails in hardwood. This 
increased resistance partially disappears with passing of time so that 
after a month or so only about one-half of the increased resistance 
remains. The chemically etched nail developed at the Forest Products 
Laboratory has from 180 to 200 per cent higher holding power than a 
plain nail, in softwoods, and from 90 to 175 per cent more holding 
power in the denser hardwoods. 

Metals, Coatings, and Finishes of Nails. Nails are made of various 
kinds of metals including steel, brass, copper, and stainless steel. The 
three last-named will resist different types of corrosion, such as that 
caused by exposure to salt brine, acids, alkaline solutions, or fumes. 

Different coatings and treatments are applied to steel nails to 
increase their holding power, reduce corrosion, add sanitary protection, 
and improve appearance. Coatings and finishes now in use are as 
follows: 

Cement-coated Cadmium-plated 

Resinous coatings Nickel-plated 

Acid etching Chromium-plated 

Galvanized Blued 
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Copperplated 
Tin-coated 
Brass-plated 

Besides the various finishes, some nails are also hardened so they 
can be driven into concrete or masonry while others are annealed to 
soften them so they can be riveted. 

Sizes and Weights of Nails. The nail industry still adheres to the 
ancient penny system to indicate the length of the most commonly 
used nails, ranging in length from one inch to six inches. This penny 
system originated in England. Two explanations are offered as to how 
this curious designation came about. One is that the six penny, four 
penny, ten penny, and so forth, nails derived their names from the fact 
that one hundred nails cost sixpence, fourpenee, and so on. The other 
explanation, which is more probable, is that one thousand tenpenny 
nails, for instance, weighed ten pounds. The ancient, as well as the 
modern, abbreviation for penny is d, which is the first letter of the Roman 
word denarius (a coin), in English monetary reckoning, a penny. 

Nails shorter than 2d (two penny) or one inch, or those longer than 
60d (sixty penny), or six inches, as well as many of the special nails, 
are listed by inches or fractions of an inch. The five types of nails most 
commonly used by the trade are given in Table I, which shows the length, 
gauge, thickness in thousands of an inch, and the number of nails per 
pound. 

Special Nails. Some carpentry jobs and certain types of material 
require the use of special nails. A few of these nails with their available 
lengths and thickness arc shown in Fig. 4. Most of these nails arc com¬ 
mon in the trade, others may require added explanations. Concrete 
nails and masonry nails arc hardened-steel nails used in concrete and 
masonry work. These nails must be stiff and hard enough so they can 
be driven into concrete or mortar. Cut nails are not used extensively 
today and are being rapidly replaced with wire nails. The duplex¬ 
headed nail is useful when erecting temporary staging or scaffolds, 
because this type of nail can be withdrawn without injury to the boards. 
The screw nail, with a slot in the head, is driven into place with a hammer 
and withdrawn with a screw driver. The holding power of the screw 
nail is good. Similar to the box nail though slightly thinner, the sinker 
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WIRE BRADS 


SHINGLE NAIL 



CONCRETE NAIL 


Length ft" tn 3" 
Gauge 20 to 10 


Length 3d to 6d 
Gauge 13 to 12 


Length Vs" In 3" 
Gauge 10 to 5 


I - • 

FLAT-HEADED 
WIRE BRAD 


¥ 


PLASTER-BOARD 
NAIL 





NAIL 


Length ,y' to 3" 
Gauge 20 to 10 


Length 1" to 1%" 
(■Huge 13 


Length tD 2V4" 
Thickness ft” to Vi" 



TACK 

Length ft” to 1%" 
Size 1 oz. to 24 oz. 


8= 


3^1 


COPPER CLOUT 
NAIL 


Length %” tn 1%" 
Gauge 15 to 13 



CUT NAIL 


Length 2d to 20d in 
Common, Casing, and Finish 


E5CUTCHE0N 

PIN 



o= 0-.— - 

DUPLEX-HEADED NAIL 


Length ,Y' to 2" 
Gauge 24 to 10 


Length %” to 2" Length 1 % " to 4" from 

Gauge 10 to 12 Lower ITenil 

Gauge I I In 5 



Length %" to fj" Length V4" to 2V4" 

Size No. 5 Id No. 14 Gauge 15 to 17 




^Ul i ni^"* i *) 
BDAT NAIL 


Length 4il to 20d 
Thickness ft" to Vi" 


DOWEL PIN 



l=- 

LEAD-CAPPED NAIL 


Length %" tn 2" 
Gauge 12 to B 


length 2d to 60d 
Gauge 16 to 3 


Lpnglh 1%" to 2*4" 
Gauge 10 


Fig. 4. Special Nails, Some Commonly Used Types 


nail has a flat countersunk head which acts as a reinforcement so the 
head will not break. The copper clout nail, used chiefly in boat building, 
is good for garden trellises and furniture where nails must be clinched 
and also must withstand corrosion. Used mainly on metal roofs, the 
lead-capped nail will make a leakproof joint when driven through metal. 
Dowel pins are used to fasten the mortise and tenon joints in sash and 
door work. The boat nail also comes annealed; that is, softened, for 
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clinching. Its oval-shaped head also gives it decorative value. The size 
and number per pound of nails commonly used are given in Table 1. 

WOOD 5CREW5 

Wood screws are used extensively for all types of work in the build¬ 
ing trades where various materials must be fastened to wood. The 
most important use of wood screws probably is for fastening building 
hardware. Wood screws are used also for fastening in place various 
trim members, as well as in cabinet construction. Because of their 
greater holding power, screws are superior to nails. Screws also present a 
neater appearance and have more decorative possibilities. They have 
the advantage of being more easily removed with less danger of injury to 
materials. However, the use of screws often is discouraged because 
the screws cost more than nails and besides it requires less time to drive 
a nail into place than it does to drive a screw. 


Table I. Commonly Used Nails, Their Size, Gauge, and Number per Pound 




Common Nails 

Hnx and Cahing Nails 






[-WEI 




Lenoth in 





Ikl Box 


Fenny 

Inches fur 

IEZlllll 


--7^ 





Hox AND 

tr 



p—.LLLLI 


fcr- 


Finish* 










6d Coiniiion 


tkl Casing 







Thickness in 

Number 



Gaugu 

Thousandths 

per Pound 


Thousandths 

per Pound 

2d 

1 

15 

.072 

876 

15'A 

.069 

1010 

3d 


14 

.083 

568 

143/2 

.078 

035 

4d 

v/ 2 

12A 

.102 

316 

14 

.083 

473 

5d 

l % 

12'A 

.102 

271 

14 

.083 

406 

6d 

2 

11^2 

.115 

181 

123^ 

.102 

236 

7d 

2 M 

U'A 

.115 

161 

123^ 

.102 

210 

8d 

2 y 2 

ion 

.131 

106 

11 X 

. 115 

145 

9d 

2M 

10 % 

.131 

96 

11 l A 

.115 ' 

132 

lOd 

3 

9 

.148 

69 

103 4 

.127 

94 

12d 

3M 

9 

.148 

63 

10 3^ 

.127 

88 

16d 

Wl 

S 

.165 

49 

10 

.134 

71 

20d 

4 

6 

.203 

31 

9 

.148 

52 

30d 

4]/ 2 

5 

.220 

24 

9 

.148 

46 

40d 

5 

4 

.238 

18 

S 

. 165 

35 

50 d 

5A 

3 

.259 

14 

— 

— 


60d 

6 

2 

.284 

11 





‘Coated nails arc % inch shorter. .. . . , i MI | D , thinker 

Note: Flooring nails are similar in appearance to the casing nail but are 1H SJfLrd 

for each size. They are made in sizes from 6d to 20d. Wire nails are gauged by the old standard Bir¬ 
mingham wire gauge. 
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Table I. Commonly Used Nails, Their Size, Gauge, and Number per 
Pound— Continued 


Penny 

Size 

Length in 
Inches ron 
Common, 
Box, AND 
Finish* 

Coated Nails 

Finish Nails 





\ mm - ^ 

Gd Coated 

Gd Finish 

Gauge 

Thickness in 
Thousandths 

Number 
per Pound 

Gauge 

Thickness in 
Th ousandths 

Number 
per Pound 

2d 

1 

16 

. 065 

1084 

16/ 

.062 

1351 

3d 

i M 

15 'A 

.069 

848 

15/ 

.069 

807 

4d 

1 / 

14 

.083 

488 

15 

072 

584 

5d 

i% 

13 K 

.088 

3G4 

15 

.072 

500 

Gd 

2 

13 

.095 

275 

13 

.095 

309 

7d 

2/ 

12 y 2 

.102 

212 

13 

.095 

238 

8d 

2'A 

ll / 

.115 

142 

12 Vi 

.102 

189 

9d 

2% 

11/2 

.115 

130 

12/ 

.102 

172 

lOd 

3 

n 

.120 

104 

11/ 

.115 

121 

12d 

3/ 

10 

.134 

77 

11/ 

.115 

113 

lGd 

3/ 

9 

.148 

61 

11 

.120 

90 

20d 

4 

7 

.180 

37 

10 

.134 

62 

30d 

4/ 

G 

.203 

29 

— 

— 

— 

40 d 

5 

5 

.220 

21 

— 

— 

— 

50d 

5/ 

4 

.238 

16 

— 

— 

— 

60d 

G 

3 

.259 

13 





•Coated Nails Vi inch shorter. 

Note- Flonring nails are similar in appearancs to the casing nail but are about 1 M gauge thicker 
for each size. They are made in sizes from Gd to 20d. Wire nails are gauged by the old standard Bir¬ 
mingham wire gauge. 


Sizes and Shapes. Wood screws are made in about 200 different 
stock lengths and thicknesses, ranging from % inch to 5 inches. The 
diameter, or screw gauge, is indicated by a number. The sizes range 
from 0 to 24. The higher the number the greater the diameter of 
the screw. This is the reverse of the wire gauge used to indicate the 
nail diameter where the smaller the gauge number the thicker the nail. 

There are three different types of standard screws commonly used 
by the trade. These are named from the shape of the head and are known 
as fiat, round, and oval, Fig. 5. Slots in the heads of screws were stand¬ 
ardized many years ago. However, recently a new type of screw head 
has been developed, known as the Phillips Recessed Head, Fig. 5. 
Although this type of screw head requires a special type of screw driver, 
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Fig. 5. Wooil Screws 
Types 


SCREW HEAD 

Styles of Standard 


the screw has the advantage of giving a neater appearance to the finished 
job. This screw also has a greater drawing power with less damage to 
the head when being driven into place. In addition to these screws there 
are many specially designed 
screws ranging from the head¬ 
less to the ball head. 

When applying screws it is 
necessary to bore pilot holes to 
receive them, especially in hard¬ 
woods, Fig. 6. This practice 
of boring pilot holes insures 
drawing of the materials to¬ 
gether tightly. The pilot holes 
also make driving of the screws 
much easier and prevent damage 
to the screw as well as to the colintersinm 

TO DIAMETER 

materials. The bit sizes which DF screw head 

■ — i 

should be used when boring pilot 
holes and shank clearance holes 
for different sizes of screw 
gauges are shown in Table II. 

Finishes. Screws arc made 
principally of steel although second boa in 

some screws are made of brass, Fig. 6. Di-tails for Shank, Pilot, and Counter- 
. , mi i bore Holes for Flaf-heailed 

copper, and bronze. 1 he brass, Strews 

copper, and bronze screws are 

used where corrosive action from moisture, chemical solution, or 
fumes require this type of screw. To meet the demand for decora¬ 
tive as well as utility values, screws are also made in the following 
finishes: 


-cdunterbdre 

JIAMETER 
rSCREW HEAD 


i U 

I [FIRST HOLE 

i ' L— FDR-'■ 1 — 

i !5CI 



Nickel 

Galvanized 

Spartan 

Cadmium 

Hot tinned 

Statuary bronze 

Chromium 

Japanned 

Antique copper 

Silver plate 

Parkerized 

Sand brass 

Gold plate 

Lacquer 

Steel blued 
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Table II. Bit Sizes for Boring Pilot Holes and Shank Clearance Holes 
for Wood Screws 


Bit or Dhii.l Sizes 


Number 

of 

Screw 

For Shank 
Clearance Holes 

For Pilot Holes 

Number 
of Auger 
Bit 

(To counter- 
bore for 
sinking 
head by 
lOths) 

HI Dtted 
or Phillips 

Hardwoods 

Softwoods 

Twist Bit 

(Nearest 
size in 
fractions 
of an inch) 

Slotted 

or 

Phillips 

Drill 

Gauge No. 
or 

Letter 

(To be 
used for 
maximum 
holding 
power) 

Slotted 

nr 

Phillips 

Twist Bit 

(Nearest 
size in 
fractions 
of an 
inch) 

Drill 

Gauge No. 

(To be used 
for maxi¬ 
mum 
holding 
power) 

Twist Bit 

(Nearest 
size in 
fractions 
of an inch) 

Drill 

Gauge No. 

(To be used 
for 

maximum 

holding 

power) 

Slotted 

a 

CL 

Slotted 

Phillips 

Slotted 

Phillips 

Slatted 

Phillips 

0 

Kb 

52 

Hi 

_ 

70 

— 

Hi 

— 

75 

— 

— 

1 

Hi 

47 

Hi 

— 

66 

— 

Hi 

— 

71 

— 

— 

2 

% 

42 

Hi 

Hi 

56 

70 

Hi 

Hi 

05 

75 

3 

3 

Hi 

37 

V\B 


54 

00 

Hi 

Hi 

58 

71 

4 

4 

% 

32 

Kb 

‘Hi 

52 

56 

Hi 

Hi 

55 

65 

4 

5 

% 

30 

Hi 

Kb 

49 

54 

Kb 

Hi 

53 

58 

4 

6 

Hi 

27 

Hi 

Kb 

17 

52 

Kb 

‘Hi 

52 

55 

5 

7 

% 

22 

Hi 

H\ 

44 

49 

Kb 

‘Hi 

51 

53 

5 

8 

"Hi 

18 

Hi 

Hi 

40 

47 

% 

Kb 

48 

52 

6 

9 

He 

14 

% 

Hi 

37 

44 

& 

Kb 

Hi 

45 

51 

6 

10 

Kb 

10 

Hi 

Hr 

33 

40 

Hi 

43 

48 

6 

11 

% 

4 

hi 

Hi 

31 

37 

‘Hi 

Hi 

40 

45 

7 

12 

Hi 

2 

% 

Hi 

30 

33 

Ha 

K, 

38 

43 

7 

14 

V\ 

D 

Hi 

'A 

25 

31 

Ha 

Hi 

32 

40 

8 

16 

% 

I 

Hi 

l A 

18 

30 

Ha 

% 

29 

38 

9 

18 

% 

N 

Kb 

Hi 

13 

25 


Hi 

26 

32 

10 

20 

% 

P 

'Hi 

Hi 

4 

18 

% 

Hi 

19 

29 

11 

24 

% 

V 

Hi 

Kb 

1 

13 

Kb 

Hi 

15 

26 

12 


BOLT5 AND METAL 5CREW5 

Metal trim is rapidly replacing wood trim in fireproof construction. 
Since carpenters also apply metal trim they should become familiar 
with some of the fastenings used with metal. 

Sheet-Metal Screws. Self-tapping screws are used in sheet-metal 
work, shown at (,4), Fig. 7. The larger sizes are driven into clean- 
punched or drilled holes, but in lighter metal only pierced holes are 
necessary for starting the screws. These screws come in lengths ranging 
from Vs of an inch to 2 inches with diameters ranging from a No. 2 to 
No. 14 screw gauge. This type of screw is used to fasten two pieces 
of metal together without riveting or soldering. 
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Machine Screws. For the assembling of metal parts, machine 
screws are used. These screws arc made regularly in steel and brass 
with the four types of heads— flat, round , oval, and fillister -*hown at 
(B), in Fig. 7. The same style can be obtained also in the Phillips rc- 



Fig. 7. Metal Sm ews UhriI ti> Fasten Fniistnirtinn Work; (A), Sheet-Metal 
Screws; (B), Machine Screws 


cessed heads. Sizes are designated as to length in inches, from Vs of an 
inch to 3 inches, and as to diameter, in numbers of American screw 
gauge for diameters less than Vi inch, and in fractions of an inch for 
diameters Vi of an inch and larger, Table III. 

Stove Bolts. Differing from machine screws, stove bo/ts are made 
in only two styles of heads, flat and round. The diameter is the same, 
but stove bolts come only in the coarse thread and are supplied w T ith 
either hexagonal or square nuts. Stove bolts three inches long or less 


Table 111. Diameteii and Thread Machine Rciiews and Stove Bolts 



Sizes of Screws and Dolts* 

Diameter 

2 

3 

4 

5 

6 

8 

10 

12 

Va 


3 /h 


Coarse thread 

56 

48 

40 

40 

32 

32 

24 

24 

20 

18 

16 

13 

Fine thread 

64 

56 

48 

44 

40 

36 

32 

28 

28 

24 

24 



’Machine screws both fine and coarse threads; stove bolts coarse threads only. IJm.netera of small 
Borews indicate*! by number, larger sizes by fraction of an inch. 


are threaded to the head; those longer than three inches are threaded 
for two inches only. They are available in lengths ranging from Vs of 
an inch to 6 inches. 

Carriage and Machine Bolts. In heavy timber construction where 
strength is important, carriage and machine bolts are used. See [A) and 
{B), Fig. 8. Stock sizes are % of an inch to 20 inches long and range 
from Y Ui of an inch to % of an inch in diameter. 
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Lag Bolts. The heavy wood screws installed with a wrench instead of 
a screw driver are known as lag bolts or screws, shown at (C), Fig. 8. 



(A) (B1 (C) ID) 

Fig. 8. Types of Bolts Comm only Used 


gether with dowels and handrail 
piece, shown at {D), Fig. 8. 


They arc made in sizes ranging from 
1 inch to 16 inches in length and 
from 14 inch to 1 inch in diameter. 
Lag bolts, or screws, sometimes also 
called coach screws are used mainly 
for heavy construction demanding 
screw fastenings or in connection 
with expansion bolts. 

Handrail Bolts. The various 
sections of handrails for stairs, ease¬ 
ments, curves, volutes, goosenecks, 
and straight runs are fastened to- 
bolts to make them one continuous 


METAL WOOD CONNECTOR5 

Timber Connectors. Metal devices employed in the contact faces of 
Japped members to transfer loads from one member to another are 
known as timber connectors. The joints of these devices are held 
together by one or more bolts. Timber connectors were first developed 
in Europe but they are rapidly gaining favor in this country. They are 
valuable especially in heavy timber framing, such as trusses, towers, 
piers, and wharfs, where through their use the strength of the joints is 
increased many fold, 2 thus increasing the possibilities for the use of 
lumber. They also simplify the process of connecting timbers, doing 
away with the former interlocking wood joint, which required much 
more time for construction. 

Two types of timber connectors designated according to applica¬ 
tion are rings and plates, Fig. 9. Grooves are cut in the wood to receive 
the rings and plates; the clamping plate and spike grids placed between 
the timbers are forced into the wood by drawing up the bolts. Other 
applications of timber connectors are illustrated in Fig. 10. 

2 Strength values fnr timber connectors have been established by the United 
States Forest Products Laboratory, Madison, Wisconsin, and the Timber Engineer¬ 
ing Company, Washington, D.C. 
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CLAW PLATES 



FRONT BACK FRONT BACK 

PRESSED STEEL MALLEABLE IRON 

SHEAR PLATES 


FLAT SINGLE CURVE DOUBLE CURVE 


SPIKE GRIDS 



PLAIN FLANGED 


CLAMPING PLATES 


Fiy. 9. Timber C'umwrt.nrs Used in Connertimi with Bults 



(A) Mi 
ft') IJiiigi'-C 
Grids 


Fig. 10. Timber Cimnertors, Showing Method nf Installation 
■thnd nf Assembling Modern Coimerlnrs; (H) Joining Wood In Wood v/illi Claw Plate; 
Inn lit! cl or Assembly; (Li) Joining Timbers tu Piles with Single-Cm ve Grids and Flat 


Metal Fasteners for Light Construction. The metal mending plate, 
angle iron, tee iron, corner angle iron, and corrugated iron fasteners 
need little explanation as they have been in general use for many years, 
Fig. 11. Also shown in this illustration is the Skotch fastener, which is 
a newer device. This has great holding power, is easily applied, and is 
available in two sizes. The Miklin metal corner is a great aid in making 
screens as it will insure a strong joint and eliminates the need of a mortise 
and tenon. 

Clamp Nail. A recently developed device known as the clamp nail, 
Fig. 11, provides a satisfactory method for fastening both miter and 
butt joints. The value of this device lies in its great holding power and 
the fact that it is concealed. When the clamp nail is used, a saw cut is 
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made in each piece of wood which is to be joined, a little glue is applied 
where the pieces join. The pieces are then held together and the clamp 
nail driven into place. The flanges on each side of the nail cut into the 
wood drawing the pieces together, making a tight joint. Clamp nails are 
available in various shapes and designs depending upon the nature of 
the work. They range in size from % inch to 6 inches in length. 



Fig. 11. Metal Fasteners Used in Cabinetniaking and Other Light 
Construrtiun Work 


ANCHORS 

The fastening of wood and other materials to concrete and masonry 
has always been a problem for the mechanic. Anchors for such work can 
be divided into three groups; the first group includes: clips, ties, and 
tapped inserts as shown at (A) and (B) of Fig. 12, as well as woodblocks 
which are installed in concrete and masonry work during construction. 

Another type is designed to anchor in solid concrete and masonry. 
They require the boring of a hole into which the anchor is inserted and 
expanded. See (C), (D), ( E ), (F), and (G) of Fig. 12. Lead is 
frequently used to pack around such anchors because of the ease with 
which this metal will shape itself to the irregularities of the hole. Lead 
is easily shaped to a desired mold by hammering. A lead shield to be 
used in wood is shown at (F). 
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The third group is designed for hollow masonry units or thin mate 
rials which require anchorage from the rear. Such devices are ilL. 
tratcd at ( H ) and (/) of Fig. 12. 


BUILDER5' HARDWARE 

Fastenings which permit movement of parts, even when these parts 
arc held together securely, include hinges, catches, lifts, locks, and 



CONCRETE 

INSERT 


(A) 


LEAD 

SHIELD 



SLEEPER STAR DRYVIN 

CLIP ANCHOR 
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ro 




IRON 

EXPANSION 

5HIELD 


TOGGLE 

BOLT 


i CD) 
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CE) 


MOLLY 

EXPAN5I0N 

ANCHOR 


CF) CG) CH) (I) 


Fig. 12. Anchors of Various Kinds Used in Fastening Wood Construction 
to Concrete or Masonry 


similar devices. Such devices arc known as builders’ hardware. The 
types of fastenings most commonly used are illustrated in Fig. 13. Each 
device is available in many sizes, shapes, finishes, and designs. The 
type of fastenings used on any particular job depends upon the choice of 
the builder or the architectural requirements of the building. 

DOWELS 

Dowels are pins made of hardwood, usually birch. These pins are 
used to fasten wood members together. Before nails came into use, 
dowels were used extensively in timber framing, and in pinning of boards 
to walls and floors. Today their chief use is found in manufacturing 
doors and furniture. In many instances dowels are used to replace the 
mortise and tenon joint. 
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GLUE 

As a means uf fastening joints, glue is not used as extensively by the 
carpenter as it is by the cabinetmaker or the millman. However, in 
small quantities the use of glue is essential in the construction of stairs, 
some joints in interior trim, and such cabinetwork as might be built 
on the job. The new method of building beams, arches, and curved 
members of glued laminated construction has gained favor in (his coun¬ 
try in recent years. Large arches and rafters are now built to the correct 
size and shape by the carpenter on the job. Small units of material, 
casein glue, and nails are used. Examples uf such construction are 
shown in Figs. 14 and 15. 

There are seven kinds of glue used for wood joints on the market, 
as follows: 

Liquid glue Blood-albumin glue 

Casein glue Vegetable glue 

Animal glue Synthetic resin glue 

Cellulose cement and rubber compounds 

The properties, uses, and methods of application of the different 
kinds of glue vary, and the selection of a glue depends upon such factors 
as rate of time for setting, water resistance, and tendency to stain wood; 
as well as the strength factor. 

Liquid Glue. Glue in liquid form is easily handled. It is made 
from fish and animal products and comes ready to use. There are many 
different makes available on the market. Liquid glue is used chiefly for 
small jobs and repair work. Its holding power is not as great as that of 
some other forms of glue, and it is also low in water resistance; that is, 
if used in damp places, it will loosen and let go. 

Casein Glue. After World War 1 casein (flue came prominently into 
use. It is made principally of casein which is mixed with caustic lime. 
Casein is the dried curd of cow’s milk. Other ingredients used in the 
process of manufacturing casein glue are trade secrets. Casein glue 
comes in powder form and is prepared for use by adding water, mixing 
well, and allowing the mixture to stand for a short time before applying. 
One great advantage of casein glue is the fact that it is easily prepared, 
and another advantage is its water resistance. The better grades are 
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highly waterproof, a quality which makes this glue desirable for use in 
construction work. 3 

Animal Glues. There are 21 grades of animal glues which have been 
used extensively for many years. The best grade is that made from 
animal hides. However, animal glues are not practical for construction 
work, because they are not water resistant. Another factor which makes 



Fig, 14. Garage, Altoona, \\ is.. Showing (Jlueil Laminated Arclu's on 
Buttressed Walls 

Spun, flO feet; spacing nf arches 16 fort. 

Courtesy of United Slates Forest Servin'; Furast Products Laboratory, Madison, Wis. 


their use impractical for construction work is the fact that the glue must 
be heated carefully before it is applied to the wood which must also be 
warmed. The necessary heating of the wood and glue demand shop 
facilities which often are not easily available. 

Blood-Albumin, Vegetable, and Synthetic Resin Glues. Special mix¬ 
ing and other preparation are required for each of these glues. In 
addition heat treatment is required while the work is under pressure. 
Therefore, all of these types of glue are beyond the control of the average 

3 Casco is the mnst widely advertised of the casein glues, although most, glue 
manufacturers make casein glue in some form. 
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user. These glues are important chiefly in the manufacture of veneers 
and similar products used by carpenters. 

WOOD J0INT5 


A joint is formed when one piece of wood is fitted against another 
piece; the two pieces may only be butted against each other or they 



Pig. 15. Hum iil‘ul‘ Vui niia, Wis., Showing Glued Lnuiiiul ml Kuitrrs 
Rafters in miss SKL'tiun, inches, continiiuus from founrlutiim tn roof peak. Mahers 

spaced 2 feist apart. 

Courtesy of United States Forest Service; Forest Products Laboratory, Madison, IVi'x. 

may be interlocked or secured in place with slue, dowel pins, nails, or 
other similar fastenings. The joints illustrated here are by no means the 
only types in use; however, those shown are the ones most commonly 
used. ■ For convenience, these are divided roughly into three groups, as 
follows: 

1. Joining timbers in framing. 

2 . Joining boards at an angle for change in direction. 

3. Joining boards at the edge to increase the surface area. 

Since there is some overlapping in such a grouping of joints, the 
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carpenter’s choice is governed by the nature of his work and the kind 
of joint suitable for the particular situation at hand. 

A joint must be well made, carefully fitted and secured to give com¬ 
plete satisfaction and service; to accomplish this feat requires skill and 
experience. A mechanic’s ability can be judged quickly by the strength 
and appearance of the joint he is able to produce. 

1. Joining Timbers in Framing. In increasing the length of tim¬ 
bers, consideration must be given to the strains and stresses which the 
joint or splice must bear, such as tension, compression, or cross strain, 
or a combination of these factors. These needs can be met with splices 
similar to those shown in (A), (B) , (C), and ( D ) of Fig. 16. For 
temporary structures timbers may be lengthened by use of the lap joint 
shown at ((7), Fig. 16. Such a joint may be secured by use of bolts. 
Today, in timber framing, complicated joints seldom are made. Such 
joints have been replaced by metal connectors described earlier in this 
chapter. 

The most simple of all joints is the butt joint which is made by 
merely placing two pieces of timber together with the end of one piece 
against the side of the other and nailing the pieces firmly together after 
both have been trimmed square and true. In such a case the two 
pieces arc perpendicular to each other. When the two pieces are ar¬ 
ranged so as to form a square butt joint as shown at {K), Fig. 16, nails 
are driven diagonally through both pieces, an operation known as toe- 
nailing. An oblique butt joint is formed when two pieces of timber arc 
not perpendicular to each other, but are trimmed to fit closely as illus¬ 
trated at (E), Fig. 16. The housed brace shown at ( F ), Fig. 16, is a 
common type of brace construction. The illustration shows how such 
a joint is cut and fitted together. This type of construction gives ad¬ 
ditional strength to the joint, especially where there may be a tendency 
for one piece to slide along the other as in the case of a brace. Where 
timbers cross one another and are required to have one or both faces 
flush, both timbers are notched so as to fit over each other as shown in 
the cross-lap joint at ( H ), Fig. 16. Ends of heavy timbers or wall plates 
are usually cut so as to join as shown at (/), Fig. 16, and are known as 
end-lap joints. The cross-lap and end-lap joints are held together by 
spikes driven into the two pieces. A form of joint known as a tenon- 
joint is shown at ( J ), Fig. 16. In some cases the tenon has an additional 
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{c \ SPLICED FOR 
CRDS5 STRAIN 



Fig. 16. Wood Joints Commonly Txod in Timber Framing and Other 
Types of Woodworking 


haunch which adds considerably to its strength. The hminrhed mortise 
and tenon joint is used extensively in the making of doors. The piece of 
timber which is to be joined to the tenon and haunch has a mortise or slot 
cut through it to receive the tenon; the two pieces arc then pinned or 
wedged together with wood pins. The dowcled-butt joint shown at (L), 
Fig. 16, is used for making both temporary and permanent joints. 

2. Joining Boards at an Angle for Change in Direction. Most of 
the joints used to connect boards at an angle for changing direction are 
used by the cabinetmaker and the inillman. However, the carpenter 
uses joints constantly, especially when fitting and placing interim trim. 
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Fig. 17. WulmI Joints Commonly UhihI in Cabinet Construction and 
Interior Trim 


Several different types of joints commonly used by the carpenter and 
other woodworkers are illustrated in Fig. 17. The dado shown at (A). 
Fig. 17, is often used for interior door jambs. These joints usually are 
secured with glue and nails. Joints used in the construction of drawers 
are shown at {B) , (C), ( D ), and (Cr) of Fig. 17. When joining two 
pieces at an evenly divided angle the spline miter shown at (F) , Fig. 17, 
is used. This type of joint is commonly used in the making of picture 
frames. The construction used in a glued and blocked joint is shown at 
(II), Fig. 17. A dovetail dado and a rabbeted ledge and miter arc shown 
at (/) and (.«/), respectively, Fig. 17. The type of joint used in making 
hoppers is known as a hopper joint. An illustration is shown at (L), 
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Fig. 17. A joint commonly used by all carpenters and other woodwork¬ 
ers is the plain-butt joint shown at {K ), Fig. 17. 

3. Joining Boards at the Edge to Increase the 5urface Area. There 
arc two important factors in the making of the edge joints shown in 
Fig. 18. First, the boards must be selected according to grain; that is, 
the annual growth rings must run in opposite directions in adjacent 
boards. The curve of the annual rings must turn upward in one board 
and downward in the adjoining board as illustrated in the ends of the 
boards joined at {A), Fig. 18. This method of joining hoards will 



Fit;. 18. Wood Joints Used in Kdjn 1 Joining of Hoards 

insure a true surface in glued boards which generally will remain true. 
Second, the edges of the boards must he joined straight, true, and square 
with the surface to insure good continuous contact throughout the entire 
length of the board. A shaped edge adds little if any strength to a glued 
joint. Examples of such joints arc the splint'd , doweled, or tongued and 
grooved joints shown at (if), (C), and (D), respectively, Fig. 18. The 
reason for the lack of added strength in such joints is due to the fact 
that, even though the surface area has been increased, the contact usually 
is imperfect. However, the use of such joints has a tendency to line up 
the board which is an advantage in construction work. In all six of the 
methods of edge jointing illustrated in lug. 18 the boards usually are 
secured with glue. Wood strips intended to cover or close an open joint 
are illustrated at (E) and (F), Fig. 18. Such joints are known as 
fidieted, shown at (E), and battened, shown at ( F ). 

CHECKING ON YOUR KNOWLEDGE 

The following questions give you the opportunity to rlieck up on yourself. 
■If you have read the chapter carefully, you should be able to answer the ques- 
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tions. If you have any difficulty, read the chapter over until you have the in¬ 
formation well in mind before you go nn with your reading. 

DO YOU KNOW 

1. How fastenings used in carpentry work are classified? 

2. How sizes and weights of nails are indicated? 

3. The purpose of the duplex-headed nail? 

4. What type of nail is used in concrete and masonry work ? 

5. How nails are treated to increase their holding power? To reduce 
corrosion? To add sanitary protection? To improve their appearance? 

6. In what laboratory successful experiments for improving wood con¬ 
struction have been made? 

7. The abbreviation for penny? 

8. How danger of splitting wood while nailing may be reduced or en¬ 
tirely eliminated? 

9. What different types of standard screws are commonly used by the 
carpentry trade ? 

10. The advantage of using wood screws? 

11. The different finishes given to screws? 

12. The advantage of a new type of screw known as the Phillips Erressrd 
Head? 

13. What fastenings are commonly used with metal trim? 

14. The different kinds of glue used for wood joints? 

15. Why casein glue is especially desirable for construction work? 

16. Where carriage and machine bolts are used? Where dowel pins are 
used ? 

17. What purpose timber connectors serve? 

18. What three groups of anchors are used to fasten wood and other ma¬ 
terials to concrete and masonry? 

19. What two joints are used constantly by the carpenter when fitting 
and placing interior trim? 

20. What wood fastenings were used by carpenters before nails came into 

use ? 



CHAPTER VIII 


Essential Preparation 
for Building a Home 


QUESTIONS THIS CHAPTER WILL ANSWER 
] What important factors arc involved in the selection of a suitable location 
for a new residence? 2. In what way is it an advantage, to a carpenter to be 
prepared to advise the prospective homeowner concerning existing zoning laws 
and building codes? 3. What precautions should the future homeowner take 

to prevent failure of Iris home-building project and to safeguard his invest¬ 
ment? A. What is the largest single item of expense in the east of building a 
home? 5. Why is a lot survey importantt Who should be engaged to make 
the survey? 


INTRODUCTION TO CHARTER VI11 

One oT the most important undertakings in a man's life is the hmilling of 
| imm . fnr his family. When llu* average man makes up liis minil to builil a 
home Ilf his own, he knows little about the problems iuvnlveil in Inline building. 
During the pri.. of choosing a suiluhle location, informing himself concern¬ 

in'' the local restrictions of city regulations, zoning laws, ami lmihling miles, 
and solving the numerous other problems that are imccnmlereil in connection 
with the actual construction of a house, the homeowner learns a great deal. 
However, alter the house is completed and the family has moved m, it is too 
late to make use of the knowledge acquired through this new and often dis¬ 
tressing experience. Few men have the opportunity to Imdd more than one 
home during a lifetime. Hence, in case the new house proves to beineon- 
venient in location and arrangement or otherwise unsatisfactory, the family 
may have to be content with making I lie best ol a had situation. 

' As a carpenter you are more than a craftsman It is your pnvileg to h.Jp 
the homeowner through this eon fusing and diflicuH labytinth of Jlt ' 1 
should be prepared to furnish him with all nrressai v in nuiu 111 "' |1(1| j ur ” 

zoning laws and building codes. ^0111 know ci gi o tons. 
should enable you to advise the prospective homeowner in reg. id to .iru^ „ 
the assistane,e of an architect for preparing rowings am w jih choosing 
lions. You should be able also to give advice in —^ 
a suitable location, drawing up of contracts, and in handling J ^ 

lems involved in a home-building project. om ius oiiil s - builder utc 
new home may depend to a great extent upon the advice a lViudWd 
able to give him. If your advice proves to be good 
goodwill as well as homes in the community. One sati. 

Usually the man who perforins the greatest service tojj"'iH"a part 
one who derives the greatest enjoyment from h.s work. Howiv.r, P 
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of wisdom for the carpenter, as well as other men, to heed the admonition, 
“Let no man presume to give advice to others who has not first given good 
counsel to himself.” 


THE CARPENTER AS ADVI5ER TO THE HOME BUILDER 

When building a house the largest single item of expense is the 
amount the carpenter receives; that is, the cost of labor. (See chart, 
Fig. 8, of the chapter on Carpentry as a Trade.) This is especially true 
of the small house. Bceause so large a share of the cost of a building 
goes to the carpenter, he is considered by many as the builder, and by 
others as a building expert. Hence, lie is called upon frequently for 
counsel and advice on general building and hoineowncrship problems. 
These may include legal and financial advice as well as matters regard¬ 
ing community and personal obligations of the homeowner. In many 
cases the prospective homeowner is so engrossed with the idea of home- 
ownership and his future happiness in the new house that he does nut 
give sufficient nor reasonable consideration to the many relatively im¬ 
portant factors necessary in preparation for the actual construction of 
the home. 

Building of a home is an undertaking which the average individual 
is not likely to repeat during his lifetime. Home building is an investment 
which perhaps will require all or at least most of the owner’s savings. 
Should the venture prove to be a failure or one of disappointment, others 
might be discouraged by the failure. Therefore, a carpenter can render 
a service to a future homeowner by taking an interest in his building 
problems and by being prepared to give him helpful and much needed 
advice. This service will give the carpenter a good reputation in the 
community and will encourage others to undertake home building. 

LOCATION AND TYPE OF HOME 

Selection of Location. The type of family that is to occupy the 
home should govern the selection of a location. If there are one or 
more members of the family employed outside the home and there are 
growing children in the family, careful consideration should be given 
to accessibility to suitable employment areas, transportation, schools, 
and recreational facilities. A home always should be near market 
centers if possible. 
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Financial Investment. Family needs and the quality of the proposed 
house must be considered carefully, so that the investment will be in 
keeping with the owner’s individual resources. Before beginning a 
building proposition, provision must be made for satisfactory financing 
of the project. The cost of maintaining the home after it is completed 
should be taken into account also. This item of expense is governed 
by the prospective annual inrnme of the owner. 

BUILDING CODES AND ZONING LAWS 

Whenever people live together in a community certain regulations 
must be established which will work to the best interests of the majority. 
These regulations or laws are commonly called city codes. Those which 
arc or should be of special interest to the contractor or builder are the 
zoning laws and building codes. These codes are written and passed 
upon by the people of the community to help make it a better and more 
desirable place in which to live. The codes are also intended to protect 
health, insure safety, to promote beauty and recreational facilities, and 
to assure the maintaining of reasonable property values for landowners. 

Too frequently people look upon these zoning and building codes as 
restrictions upon their rights. It is true codes do restrict the individual 
who fails to take into account the rights of others. However, in reality 
codes are designed to give the greatest amount of freedom to the greatest 
number of people. 

The primary purpose of the zoning law in a community is: to divide 
the city into districts, such as residential and apartment house, com¬ 
mercial and business, industrial and manufacturing, and recreational 
zones; to promote health and safety; to protect property values; to 
eliminate or minimize fire hazards; and to control density of population. 
Zoning laws also govern the height of buildings and the size of open 
spaces required around buildings in accordance with the type of oc¬ 
cupancy classifications. 

Building codes promote safe engineering practices in the use of ma¬ 
terials and establish standards which have been proved the most effec¬ 
tive. To insure safety, buildings should not only conform to the best- 
known practices for sturdy construction, but safety precautions must 
also be taken against fire hazards due to imperfect heating equipment, 
defective chimneys, oil burners, and electrical devices. As the amount 
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of open apace around a building decreases, the fire hazard increases and 
fire-resisting features of a building must be increased. This safety of 
construction and precaution against fire hazards is equally as important 
for the private dwelling as it is for a public assembling place, such as 
churches, theaters, and other auditoriums. Other important phases of 
building codes pertain to sanitation, control of plumbing in buildings, 
ventilation, amount of glass area in the windows, and the height of ceil¬ 
ings. All of these factors are vitally important to the general welfare 
of a community as well as to individual members of the community. 

Many states also exercise some degree of control over the most 
densely populated areas through zoning and building laws; however, 
state laws are formulated mainly from the viewpoint of sanitation; be¬ 
cause unsanitary conditions in one community may affect neighboring 
communities. The licensing of architects is controlled by state legisla¬ 
tion. Some states have an architectural-practice law which demands 
that licensed architects be employed for all public buildings, and in 
residential construction which exceeds a value of $7,500. 

As a rule, licensed architects become familiar with zoning and build¬ 
ing laws during the process of training. However, the builder or con¬ 
tractor frequently is either unaware of, or minimizes the value of, exist¬ 
ing building laws and codes. Ignoring of zoning laws and building 
codes may work a great hardship upon both the carpenter and owner of 
a building. Therefore, before beginning construction work a wise 
builder will inform himself regarding all prevailing laws or codes, in¬ 
cluding state laws, which might cause him trouble later. In addition, 
every carpenter should utilize the opportunities offered by the office 
of building commissioners, or building inspector, and obtain all possible 
information and assistance necessary for interpreting any laws or codes 
which would in any way affect a building enterprise which he is prepar¬ 
ing to undertake. The prospective owner rarely is informed concerning 
various legal requirements and practices and usually depends upon the 
architect or builder to supply information essential for protecting their 
mutual interests. 

Water and 5ewerage. Adequate water supply, drainage, and sew¬ 
erage disposal are extremely important, not only for household needs but 
also from the standpoint of health and sanitation. If city water is 
not available plans for a well must be made before building operations 
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begin. If low land docs not have natural drainage facilities, but other¬ 
wise is a desirable location for a home, consideration must be given 
to providing adequate drainage before a house is built. The sewer level 
should be checked with the city engineer to determine the height of the 
sewer, its adequacy, and record of performance. This information will 
be a great help in determining the depth the basement should be in order 
to insure proper drainage. Where sewers are not available attention 
must be given to septic tanks, and existing laws governing them and their 
drainage. 

Electric, Gas, and Telephone Services. Public utility services must 
be checked as to their availability and the possibilities for connections 
with service lines. Sometimes building locations are selected so remote 
from such conveniences that special provisions must be made with the 
utility companies in order to secure and facilitate their services. 

Title to Property. The foregoing discussion suggests the variety and 
nature of the problems which must be satisfactorily solved by the future 
property owner before purchasing a lot on which to build his new home. 
Acquiring a piece of property is a legal transaction which can best be 
handled by an experienced lawyer or a competent real-estate broker. 
An efficient lawyer or broker will check delinquent taxes, mortgages, 
liens, or any other irregularities which may be held against the property. 
Such a procedure will insure the buyer a clear and unquestionable title 
to the land he buys. This is not only a future protection to the pur¬ 
chaser but is also essential for the acquisition of a loan for financing of 
a building project. 

Lot Survey. A lot survey should be made by a licensed civil engi¬ 
neer who is qualified to certify as to the accuracy of his report. The 
making of such a survey is strongly advised because it assures the prop¬ 
erty owner that the prospective building will be erected upon the right 
plot of ground and within the bounds of that plot. Due to the lack of 
such a survey many an individual has been plunged into costly legal 
entanglements. Court records show that buildings have been erected 
on the wrong lot or have extended partly onto an adjoining lot to which 
the owner of the building had no title. Such a situation places the 
builder or house owner at the mercy of the neighboring landowner who 
may sue for infringement of property rights. In case a building project 
is to be financed by a loan, a lot survey is imperative because financing 
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companies demand a certified survey before lending money for the erec¬ 
tion of a building on a plot of ground. Furthermore, before issuing a 
building permit, city building departments demand a lot survey. 

Preparation in Drawing Up Specifications. Oftentimes a home- 
owner is disappointed in a new house because it has been erected without 
expert advice. Sometimes a carpenter must proceed with his construc¬ 
tion work without definite instructions. In many cases the only specifi¬ 
cations the builder receives is the meager information furnished him in 
a few sketchy drawings. These may have been made by someone totally 
ignorant of the varied and numerous details of a building project and 
the proper procedure to follow in dealing with them. Such laxity results 
invariably in costly changes during construction and gives rise to mis¬ 
understandings between the parties involved, especially between the 
uuilder and the homeowner. The drawings and building specifications, 
prepared by a competent architect, are well worth his fees. His expert 
knowledge of materials and methods of construction, as well as his 
training and experience, are valuable to a new homeowner unfamiliar 
with architectural procedure. A trained architect not only assumes 
responsibility for drawing up specifications and contracts but also takes 
over supervision of the work during the process of construction. In 
addition he is able to protect the owner’s interests by his understanding 
of how to plan economically to avoid waste in time and materials. The 
average new homeowner is unfamiliar with all such details. 

Frequently carpenters are competent architects with the ability re¬ 
quired for looking after all details of construction and giving expert ad¬ 
vice to their clients. Sometimes the owner has had training and ex¬ 
perience which fits him to assume the responsibility for details himself. 
Regardless of how adequate drawings and building specifications are 
prepared, this is an important phase of home building which justifies 
the investment of ample time and effort in order to avoid misunder¬ 
standings between the builder and owner as to how the work is to be 
done. 

Contracts. A prospective homeowner, or his agent, should draw up 
contracts and have them signed by all parties who sell or deliver ma¬ 
terials for the construction job. Contracts should also be made with the 
architect, the builder, and with everyone else who performs services dur¬ 
ing the process of construction of a new house. Contracts may be 
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verbal but, if carefully prepared, written contracts are inure desirable. 
In case a question arises regarding cither the material or the construc¬ 
tion work, the evidence furnished in a written contract will remove all 
doubt as to the original agreement made between the owner and any con- 
tractor. 

When competitive bids arc called for on a construction job, it is 
advisable for a prospective homeowner to reserve the right to reject 
any or all bids and to investigate carefully the integrity, ability, and 
record of performance of every bidder. An important fact to remember 
is: the lowest bid is not always the best bid. 

If complete, the contract figures will furnish the owner with definite 
assurance of the total cost of his home-building project, providing no 
changes in construction are made later. Such figures arc not only a 
protection to the home builder but are necessary in making application 
for a loan to finance the proposed project. 

Financing. The prospective homeowner should not obligate himself 
in any way by signing any contracts until filial settlement has been made 
regarding financing of the new-building project. Before considering 
making a loan, financing companies demand adequate proof of a clear 
title to the property on which the building is to be erected. In addition 
these companies require several sets of drawings and building specifica¬ 
tions together with figures showing the actual costs involved. When the 
loan has been granted, the owner or his agent can proceed to sign con¬ 
tracts; and construction work on the house may begin without undue 
risk. 

All this preliminary preparation may appear to some to be a long 
and arduous procedure, which it is; but we must not forget that the erec¬ 
tion of a house is an important and difficult enterprise. The suggestions 
given in this chapter furnish a foundation for a successful home-building 
venture. The builder, or carpenter, who wishes to perform a real and 
valuable service to the new homeowner, will give the foregoing sugges¬ 
tions careful consideration. 

CHECKING ON YOUR KNOWLEDGE 

If you have any difficulty answering the following questions rend the chap¬ 
ter again. After the second reading you should be able to answer all oi the 
questions. You should have the information given in this chapter well m mind 
before you go on with your study of the neit chapter. 
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DO YOU KNOW 

1. Why a horn E-building project is of special importance to the average 

man? 

2. The most essential factors included in the preparations for building 
a new home 1 ? 

3. Why some home-building projects are failures as financial invest¬ 
ments ? 

4. Why a homeowner is sometimes disappointed in his new home after 
it is completed ? 

5. Why the average man is not qualified to handle all the difficult prob¬ 
lems connected with the preparation of building a new home!? 

6. How a carpenter can be of service in helping the prospective home- 
owner to solve his home-building problems? 

7. Why a licensed engineer should be engaged to make a lot survey of 
the land on which a new home is to be erected? 

8. Why the proper drainage of such a lot is of first importance to the 
homeowner ? 

9. Why some states have laws regulating the location of homes in relation 
to industrial and manufacturing centers? 

10. How certain factors connected with the location of a new home may 
affect various members of the family concerned and, therefore, are of vital 
importance to the property owner? 

11. What f actors are more important, when choosing a building location, 
than a pleasing view from the front porch? 

12. Who should be engaged to prepare architectural drawings and build¬ 
ing specifications? 

13. How the prospective homeowner can protect himself when seeking 
legal advice? 

14. Why financial companies are interested in the property owner having 
a clear title to his home? 

15. The primary purpose of zoning laws? In what way zoning laws and 
building codes restrict the rights of an individual homeowner? 

16. Why it is important for the property owner to he informed regarding 
existing zoning laws and building codes in his community before beginning a 
building project? 

17. Why it is important for the prospective homeowner to study carefully 
all financial matters involved in connection with the cost of building a new 
house ? 

18. What financial problems, in addition to the actual cost of building a 
new house, should be considered in connection with the cost of building? 

19. Why the location of public utilities in relation to a new home is im¬ 
portant to the homeowner? 

20. What precautions the home builder should take before signing con¬ 
tracts with an architect, carpenters, dealers in materials, and other interested 
parties ? Why the lowest hid is not always the best bid ? 
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Blueprint Reading 


QUESTIONS THIS CHAPTER WTLL ANSWER 

1. What are blueprints? 2. Why is it important for the carpenter to be able 
to read and understand the directions given on architectural drawings, or blue¬ 
prints? 3. What are the elevation drawings of a house? 4. Why is it im¬ 
portant for the architect to know the datum line before he begins to draw the 
building plans for a new home? 5. What advantage is there in the use- of 
symbols on blueprints? What information may be given by symbols? 

INTRODUCTION TO CHAPTER IX 

In frame construction, if the foundation of the house is to be made of con¬ 
crete, the carpenter begins the construction work by building the forms into 
which the concrete is later poured. When the foundation is ready for the 
superstructure, the carpenter also begins this part of the construction by 
framing the walls and roof. He must follow exactly the directions given on 
the blueprints and in the building specifications. If he fails to do this, the 
other tradesmen, whose work is done later, may make mistakes, or they may be 
delayed while corrections are made in the faulty framing. The carpenter, then, 
begins the construction of a new building. The success of the work of other 
tradesmen on the job, such as plumbers and electricians, depends largely upon 
the accuracy of the carpenter’s work. The finishing of the building is also 
done by the carpenter who, by necessity, is the last workman to leave the job. 

Since the carpenter is the first and the last workman on a construction job, 
it is necessary for him to have some knowledge of all the. processes involved 
during the progress of erecting a new house, including work done by all the 
other tradesmen. The carpenter must not only be able to read and follow 
directions given on blueprints but he must also be able In explain these instruc¬ 
tions to other tradesmen, who may not be able to read the directions. The re¬ 
sponsibility which rests upon the carpenter is greater than that of any of the 
other tradesmen who have a share in the construction job. Tlierctore, ic 
carpenter is often looked upon as the most important craftsman on the job. 

However, in spite of such responsibility, some carpenters never take the 
trouble to learn to read blueprints. They depend upon the architect or some 
other tradesman to tell them what is Id be done. Such workmen are never able 
to reach a high level in their trade. The ambitious young carpenter who 
wants to become a high-class tradesman, perhaps a foreman or contractor, must 
learn how to read blueprints. If you will apply yourself to maalmug the 
details connected with blueprint reading you will be amply repaid lor your 

tr ° U The ability tu read blueprints takes you “behind the .scenes,” giving you an 
opportunity to see how a new building is conceived. First, as an idea, then a. 
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a mental image which takes shape in the mind of an architect, or builder. Later 
this picture is transferred, by means nf blueprints and building specif!cations, 
to the minds of the carpenter and other tradesmen. Then, finally, the original 
idea becomes a reality in the form of a new building. 

This chapter gives basic information and instructions which you should 
learn. Study carefully the architectural drawings given in Chapter X. Be 
sure you understand the various symbols and other information which you 
will find on these drawings. The effort you make to master these details will 
be well worth while. 


ARCHITECTURAL DRAWINGS 

An important qualification of an efficient carpenter is his ability to 
read and understand drawings commonly called blueprints. Archi¬ 
tectural drawings usually are in the form of blueprints which are white 
photographic prints on a bright-blue background. These prints are pre¬ 
pared by transferring drawings to paper or cloth which has been sensi¬ 
tized to light by chemical treatment. The drawings or prints are de¬ 
veloped by exposure to sunlight or electric light. 

The carpenter must not only know his own trade but must be 
familiar also with the work performed by other trades in the process of 
erecting a new building. The carpenter is the most important mechanic 
on a construction job because he must frame the building so that the 
other tradesmen can put their work in place properly. In the framing 
of a modern house, the carpenter’s knowledge of the requirements of the 
other trades is especially important because of the danger due to the 
improper installing of such features as the heating, lighting, water, and 
plumbing systems. Although it is true that the foreman on a construc¬ 
tion job reads and interprets the drawings while an ordinary carpenter 
merely follows instructions, yet the ambitious young carpenter who 
wishes to advance himself to the position of foreman or contractor must 
learn to read and understand the directions given on blueprints. There 
are many carpenters who are skillful in the use of tools and are able to 
read floor plans but become confused when they attempt to read instruc¬ 
tions for elevations, sections, and other details. 

In this text, space does not permit detailed instructions for blueprint 
reading. However, an attempt is made to point out some of the most 
important facts which every carpenter should know in order to be able 
to find, on the drawings for a small house, the various dimensions which 
will indicate the size and shape of the building. He should be able to 
properly locate partitions, windows, and doors; to find the sizes of 
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windows and doors, and the heights of the ceilings for the different floors. 
He should be able to determine the different kinds and sizes of materials 
needed not only for his own trade but also for that of other trades in¬ 
volved. He must know also where to look for information necessary 
for working out details. If he can find this information on a simple set 
of drawings he has a good beginning knowledge of how to read blueprints 
or drawings for more complicated building construction. 

One method of learning how to read blueprints is to study and 
analyze a set of drawings. To assist you in doing this a set of drawings 
for a typical small American home has been reproduced in Chapter X 
of this text. As will be pointed out, these blueprints, reduced in size, 
are the drawings made for a building which actually has been erected. 
In fact, the design and layout of this little cottage have become so 
popular that this same type of home has been erected many times m 
different parts of the country. 

A set of questions relating to these drawings is included in this 
chapter. If you will go to the trouble of taking a sheet of paper and 
writing out answers to these questions, it will help >ou to fix the \ a. ions 
important points in your mind and will also help you to analyze the 
drawings. After you have written answers to the questions given at 
the end of this chapter, turn to the Appendix at the back of the hook 
where you will find the correct answers to the questions. Check your 
answers with the correct answers, then find your score. 


DRAWINGS OR BLUEPRINT5 

The purpose of a set of drawing or blueprints is to furnish definite 
information on what the building is to be like when it is finished. The 
drawings, together with the written specifications, are instruments where¬ 
by tire architect, the builder, the dealer who furnishes the niatemls. 
and the owner of the house may have a thorough understam mg o '' m 
is wanted for the house while it is in the process of construction. 1i the 
blueprints and the written specifications are carefully prepared that 
can be no grounds for any disagreements. 

SCALE 

Because of the large size of a house, full-sized drawings would be 

i i 1Tin r m ical Therefore, the drawings are 
inconvenient, expensive, and impiac . 

made to scale; that is, reduced proportionately to a size winch can be 



21B 


FUNDAMENTALS OF CARPENTRY 


made and handled conveniently. House drawings usually are drawn to 
a one-fourth inch scale, indicated as ^4"=1'0". This means that every 
1 / 4" on the drawing will equal one foot on the building, or the building 
will be 48 times larger than the drawing. To reduce the size of the 
drawings for larger buildings, the Vs" scale (%"=1'0") is frequently 
used. Some parts of a building are more complicated than others and to 
show the details better these parts arc drawn to a larger scale, %"=ro", 
or %"=1'0", or iy 2 "=l'0". Certain complicated details are some¬ 
times drawn full size; for example, the plaster cornice and head of the 
entrance. 
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WHEN 3 INCHES ON THE RULE REPRESENTS ONE FOOT, 

ONE-FOURTH INCH REPRESENTS ONE INCH 

Fig. 1. Scales Showing Method of Reducing Dimensions on Architectural Drawings 
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By using these various scales, Fig. 1, the architect makes it possible 
for the builder to use h.s own rule to make scaled measurements on draw¬ 
ings such as those for the building shown in Chapter X (Fig 1) There 
fore, it is essential that the builder find out the scale to which the draw¬ 
ings are made before he begins taking any measurements with his rule. 

types of lines 

Full or Visible Lines. Border lines and the outline, or visible parts, 
of the house are always represented by full, or visible lines. Fig. 2. 



— 
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J4'S 
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FULL OR 
VI5IBLE LINE 

DASH OR 
INVISIBLE LINE 

CENTER LINE 

DIMENSION AND 
EXTENSION LINES 



DIMENSIONS FOR 
RADIUS OF 
CIRCLE OR ARC 


Fig. 2. Various Types of Lines Used oil Architectural Drawings 


Dash Lines. The outline of hidden, or invisible, parts of a house are 
shown by dash lines , Fig. 2. These represent the outline of parts which 
may be hidden under floors, within walls, or occur beyond or behind 
elevations. 

Center Lines. Fine, alternate long and short lines used to show the 
center of the axis of an object arc called center lines, Fig. 2. The center 
of a round object is shown by two intersecting center lines. 

Extension Lines. Fine lines which show the extreme limits of a di¬ 
mension are called extension lines, Fig. 2. 

Dimension Lines. Fine solid lines, terminated by arrowheads and 
used to indicate distances between points and lines, are called dimension 
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lines, Fig. 2. The radius of a circle is indicated by a dimension line 
drawn from the center of the circle and terminating with an arrow at the 
circumference of the circle. The length of the radius is expressed by the 
dimension and the letter R; that is, means the center of the circle 
is three-fourths of an inch from the circumference of the circle, Fig. 2. 

The ceiling lines and floor lines are shown as heavy, alternate long 
and short lines in the elevation drawings, Chapter X (Figs. 2, 3, 4, 
and 5). 

PLAN5 

Drawings for architectural construction may be divided into four 
groups: plans, elevations, details, and sections. The drawings for a 
building often arc called the plans. However, this is incorrect as the 
plan view is that part of the drawings which shows the floor plan only, 
looking directly down on the flat surface of any particular floor. The 
terms plan view and floor plan mean exactly the same and arc used inter¬ 
changeably by architects and builders. 

A plan view shows the ronm arrangement, chimneys, fireplaces, 
stairs, and closets. The plan view also shows the location of various 
devices, such as plumbing fixtures, lighting outlets, heating apparatus, 
and other mechanical appliances. The average set of drawings for a 
house has three floor plans—basement with footing, a first-floor, and a 
second-floor plan. Sometimes in addition a lot plan is furnished to show 
lot lines, location of the house on the lot, trees, and the contour of the 
grounds. For complicated buildings, special plans are shown of the 
footings, joists, and rafter layouts. 

ELEVATION5 

Elevation drawings show the outside of the finished building in true 
proportion. When the architect designs a house he thinks of the eleva¬ 
tions in terms of the location of the house on the lot. Therefore, he names 
them the south, east, north, and west elevation. Sometimes the front of 
the building is known as the front elevation. As one observes the 
house from the front, the side to the right of the observer is called the 
right elevation; the side to the left, left elevation; and the one showing 
the back of the house, the rear elevation. 

Elevation drawings also show the floor levels and grade lines, story 
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and window heights, and the various materials to be used. Together 
with the architectural drawings and building specifications, an architect 
usually is provided with a survey of the lot on which the new building 
is to be erected. A typical lot survey shows the contour lines of the land 
on which the building will stand as specified in the location plans. Lines 
oil a map, or chart, representing imaginary lines connecting points having 
the same elevation above sea level on a land surface are known as nui- 
tour lines. When the contour lines show that a piece of land has a 
gradual slope this particular area is a suitable spot for a house unless 
other circumstances enter into the problem and make the location un¬ 
desirable. Thus, with a lot survey at hand, an architect can easily select 
the best location for a new house. 

In any large city or town, the records kept in the city building show 
the city datum line or datum point . A datum line is a level from 
which heights and depths are measured or calculated; that is, any base 
or fundamental line or point, from which dimensions are taken or graphic 
calculations are made, is known as a datum line or datum point . A city 
datum line is determined by the distance above sea level of the contour 
lines of an area within the city limits. Therefore, the city datum line is 
used as a basis for measuring elevation heights of new buildings. On 
architectural drawings for city homes or other buildings, the elevation 
measurements must be calculated from the city datum point, Lo insure 


proper drainage from water and sewerage systems. 

In the architectural drawings for the house, shown in Chapter X, 
an elevation of lOO'O" is used to indicate the height of the finished first 
floor above the city datum point. The basement-floor level >s shown as 
elevation 92'0", which means that it is 8'0" below the level of the first 
floor. The elevation of the finished second floor is 109'0", winch means 

that it is 9'0" above the level of the first floor. 

Some architects use elevation O'O" as the first-floor level ami any 
level below that is shown as a minus number, lor exam]) e ’ a 

any level above O'O" is shown as a plus number, for example +9 0 . 


DETAILS 

The pi™ .nd elevations ate *>■ «* *“ “ “ 

small to show a.eurately the eh.r.eto « , 

T. .horn the.. parts more eta*. » Or.™*. *» 



222 FUNDAMENTALS OF CARPENTRY 

Details are shown in elevations, floor plans, and sections, Chapter X 
(Figs. 2-8). 

SECTIONS 

A section view is one in which a part of the building or object has 
been cut away, exposing the construction, size, and shape of materials 
which need further clarification. Examples of sectional views are de¬ 
tailed drawings for the fireplace and kitchen cabinets shown in Chap¬ 
ter X (Fig. 3) and wall sections shown in Chapter X (Fig. 9). 

Construction details of the w r all sections A-A and B-B, Chapter X 
(Fig. 9) show size of joists, studs, and rafters; sills, headers, plates, 
window cornice, floor construction, and other important details. Such 
detailed sectional views are important as an aid to the carpenter in 
framing the building. A vertical section provides more information than 
can be given on floor plans. Details of the stairs and of doors C and D 
are shown in Chapter X (Fig. 4); detailed vertical sections of the bay 
window, porch beams, and interior trim are shown in Chapter X 
(Fig. 5); detailed vertical sections and elevations of the entrance door¬ 
way are shown in Chapter X (Fig. 8). 

Molding and various interior-trim members usually are shown in 
full-size sections to bring out intricate lines more clearly. These detailed 
drawings often are spread around on different plan views or elevations 
wherever the architect can find room to show the section view. Some¬ 
times all the details are grouped together on one or more sheets called 
detail sheets. Before proceeding with this work an architect frequently 
demands, through specifications, that the manufacturers submit draw¬ 
ings of certain materials produced in mills. Millwork of standard con¬ 
struction, such as flush or lip cabinet doors and sash do not demand 
details; indications given on the drawings or mentioned in the specifica¬ 
tions are sufficient. 

TRAN5VER5E OR LONGITUDINAL SECTION5 

Transverse or longitudinal sections frequently are shown. These 
elevation sections show the interior of a building along a certain line. 
The transverse section is across the building while the longitudinal sec¬ 
tion is lengthwise through the building. Different floor levels and in¬ 
terior views of stairs can be illustrated more clearly with this type of 
sectional view. 
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SCHEDULES 

Separate schedules for doors and windows are shown with the first- 
floor plans, Chapter X (Fig. 7). References to window openings are 
indicated by numbers and references to doors by letters. Chapter X 
(Figs. 6-8). This practice helps to keep the drawings from becoming 
cluttered with too many details which often make the instructions dif¬ 
ficult to read. 


SPECIFICATIONS 


When a builder undertakes the construction of a new house all the 
information he will need cannot possibly be given on the architectural 
drawings; even though the set is complete and includes, in addition to 
the floor plans, elevation drawings and section views. Therefore, in 
order that the carpenter may have a thorough understanding of what 
is wanted in the building, it is necessary that the drawings be supple¬ 
mented by written specifications. Carpentry specifications for a typical 
American home are given in Chapter X. The questions on blueprint 
reading at the end of this chapter apply also to the building specifications 


given in Chapter X. 

Anyone interested in learning to read blueprints should study care- 
fully both the architectural drawings and the building specifications 
which supplement them. If the finished building is to be entirely satis¬ 
factory to everyone concerned, including the architect, builder, and 
owner, then the carpenter must have a thorough understanding of what 
is needed and desired by the owner in his new home. During the process 
of constructing a new house, whenever the information in the specifica¬ 
tions appears to conflict with the instructions shown on the drawing , 
before proceeding with ins work, the carpenter should consult the archi¬ 
tect in order to find out exactly what is wanted. 


SYMBOLS 

i; fi „,l i,,. the USI! of symbols. Various materials, 

Drawings are simplified by tne mu y 

such as wood, stone, brick, and concrete, arc represen & y ' 

symbols. Examples of material symbols common^ u ed n the 

ing trade are shown in Fig. 3. Mechanical devices also a P ^ 
by symbols which indicate where >>^tmg^ aymbo l s com . 

plmncc8aretobeinrt.lledm.new win(bws and their 

monly used are shown in rig- 
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SIZE-12 COLUMN WARM AIR 

3 SECTION 30" HIGH REGI5TER 


FIRST FLOOR 
WARM AIR DUCT 




COLD AIR 
REGISTER 


HOT WATER 
HEATER 


SECOND FLOOR FIRST FLOOR SECOND FLOOR 

WARM AIR DUCT COLD AIR RETURN COLD AIR RETURN 


PLUMBING SYMBOLS 



BUILT-IN 
BATH TUB 


DOUBLE 
DRAINBOARD 
KITCHEN SINK 


TWD-TUB 
LAUNDRY TRAY 



DRAIN TILE 

W A ASH D B R A5| D N R SHOWER STALL. FLODR DRAIN AROUND FDDTING 


ELECTRICAL symbols 


© DROP CORD 


CEILING FIXTURE OUTLET 


WALL RECEPTACLE 


SINGLE-POLE SWITCH 


THREE-WAY SWITCH 


© FLOOR OUTLET 


LIGHTING PANEL 


BUZZER 

[4 TELEPHONE 

© CEILING OUTLET FOR FAN 


Fill. 4. Mechanical Symbols 


—Heating, Plumbing, and Electrical 
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plan symbols as used in this text are shown in Fig. 5. The elevation of 
doors and their plan symbols are shown in Fig. 6. Miscellaneous struc¬ 
tural symbols are shown in Figs. 7 and 8. Although the symbols used by 
the carpentry trade are standardized to some extent and can be readily 



DDUBLE-HUN& WINDOW 
IN BRICK WALL 


CASEMENT WINDOW 
IN BRICK WALL 


BASEMENT WINDOW CASEMENT WINDOW DDUBLE-HUN& WINDOW 
IN CONCRETE WALL IN BRICK WALL IN FRAME WALL 


Fig. 5. Elevation Windows and Their Flan Symbols 



EXTERIOR 
IN BRICK 


DOOR 

WALL 


□ 

[=□ 

□ 



EXTERIOR DOOR 
IN FRAME WALL 

Fig. 6. Elpvatinn of Doors and Tlioir Flan Symbols 


understood by any tradesman, regardless of the language he speaks, there 
still is a possibility of slight variations in the use of symbols. To avoid 
misunderstanding of instructions, architects usually provide a key on 
the drawings as an aid in reading the symbols used for any particular 
job. Symbols for materials and mechanical devices, for a typical Amer¬ 
ican home, are shown with the first-floor plans, Chapter X (Fig. 7). 

The blueprint reading test on the adjoining page has been prepared 
as a guide to help you read and understand instructions on architectural 
drawings. You will find all the information required to answer these 
questions in the specifications and drawings given in Chapter X. Write 
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cut answers to the quest,ons. Number each answer to correspond with 
the number of the quest,on. When you have answered all of then, or as 
many as poss.ble, turn to the Appendix at the back of the text and check 
your answers for correctness with those given there. 


e=]:::-v_-e 


PLASTER ARCH PLAN 


y-*> — I2.5J LB. 

A 






EH 


BREAK LINES 
SHOWING THAT PART 
OF WALL IS OMITTED 


CONCRETE PIER. 

LALLY COLUMN. AND I BEAM 
PLAN 

Fig. 7. Miscellaneous Construction Symbol* on Working Drawings 
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Fig. 8. Structural Steel Sections 


TEST YOUR KNOWLEDGE OF BLUEPRINT READING 
BY ANSWERING THESE QUESTIONS 

General 

1. What names are given to the four elevations shown on the working 
drawings for A Typical American Home? 

2. Name the three floor plans of the house shown in Chapter X. 

3. Through what parts of the building are the wall sections A-A and 
B-B taken? 

4. To what seales are the various dimensions of this house drawn? 

Foundation and Basement 

5. What material is used for the outside foundation walls? What is the 
thickness of the outside walls? 

6. («) What material is used for the wall between the recreation and 
furnace rooms? (b) What is the thickness of this wall? 

7. What is the length and width of the main section of the building? 
What is the length and width of the addition ? 

8. What is the total distance, around the outside of the building not in¬ 
cluding the porch or chimney? (Allow 3' T tor each side of the bay 
window.) 

9. What is the thickness and width of the footings? ( Footings arc that 
part of the. foundation built under and wider than the foundation or 
basement wall.) 

10. How high are the foundation walls? (The first-floor construction is 
1' 2" in thickness.) 

11. How thick is the basement floor? Is it level with, or above, the top of 
the footings? 
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12. (a) What is the height of the foundation wall under the porch? (b) 
What is the thickness of this Avail ? 

13. What size I beam is specified to carry the first-floor joists? 

14. Give the (a) number; (b) kind of sash; and (c) size of the basement 
windows. 

Superstructure 

15. Is the superstructure of the house, shown in Chapter X, of wood err 
brick, or some other material? 

16. What length of studs is required for the main-wall rear elevation? 
(The two top plates and the sill are each 1%" in thickness.) 

17. What is the required thickness and width of the joists, and distance 
O.C., for the living-room floor? (The length of these joists is 14'.) 

18. Do the floor joists run in the same direction under and above the living 
room ? 

19. What is the width and thickness of the joists above the living room? 

20. What is the size of the living room? 

21. What is the thickness and Avidth of the ceiling, or attic, joists? Dis¬ 
tance on center? 

22. What thickness and width will be required for the rafters for the 
front roof ? Distance on center ? 

23. (a) IToav high are the tops of the windoAVS set on the first floor, front ? 
(b) Hoav many panes are there in the basement Avindows? (c) What 
is the size of the glass used in the basement windows and in the bay 
windoAV? 

24. How high are the interior doors? 

25. What is the ceiling height for the first floor ? For the second floor ? 

26. Hoav much does the main roof rise per foot of rafter run? What 
is the rise per foot run on the rear dormer? What is the rise per foot 
run of the roof of the addition? 

27. What kind of insulation is specified for the exterior side Avails? 

28. In what detail drawing are the fire stops shown? What size are the 
fire stops? 

29. What size bolts are required to anchor the plate to the foundation? 
Hoav close are they set to pach other? 

30. What kind and size of bridging is required? 

31. What is the width of the chimney at the fireplace? 

32. How many flues has the chimney in the basement? At the second 
floor level? (Flues are the openings in the chimney through which 
the smoke and gases pass.) 

33. What materials are to be used for the fireplace hearth? 

34. What size is specified for the rpar door? For the front door? 

35. What size is specified for the doors (H) ? Where are these doors 
located ? 

36. What kind of door is specified between the living Toom and hall? 

37. What width counter is shown for the kitchen cabinets? What is the 
counter height? 

38. What is the depth of the kitchen cabinet above the counter? 
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39. How many doors are there* in tin* kitchen cabinet on each side of the 
window above the sink? What kind of doors are specified? 

Mechanical Equipment 

40. How many hath tubs are there in the house, shown in Chapter X? 
What is the length of each tub ? 

41. How many toilets, or water closets, are shown in the plans for this 
house ? 

42. How many lavatories, or wash basins, are indicated on the drawings 
for this house? 

43. What is the thickness of the wall which carries the soil stack, or pipe? 

44. Are there any floor drains in the basement? If so, where? 

45. Is there a cabinet under the sink in the kitchen? 

46. How many three-way swilehes are there in the building? 

47. How many ceiling outlets are there in the basement? First floor? 
Second floor? 

48. What kind of lighting is specified for the front door? 

49. How many wall receptacles are there in the building? How many 
wall brackets? 

50. Where would you look for in format ion not given on the drawings? 

CHECKING ON YOUR KNOWLEDGE 

The following questions give you the opportunity to check up on yourscH. 
If you have read the chapter carefully, you should be able to answer the ques¬ 
tions. If you have any difficulty, read the chapter over onee more so that you 
have the information well in mind before you go on with your reading. 


DO YOU KNOW 

1 Where to find the answers to the foregoing questions? 

2. How disputes between the architect, carpenter, dealer in materials, 
and the homeowner can be prevented? 

3. Why blueprints are drawn to scale? . . 

4. The names of five different building materials which may be indicated 

on blueprints with standard symbols? 

5. The difference between floor plans and a plan vi«wl 

6. What the datum line is? . , flll1 nr 

7. What parts of a house are ind.eatcd on blueprints by. full or 
lines; dash lines; and heavy broken loos and short h'^1 

R How the end of a dimension is indicated on a blueprint! 

9. Why sectional views are drawn on a hir S er scale than the main part 

"hat is meant by the terms mmdoie and door scheduler 




HOUSE IN PROCESS OF CONSTRICTION SHOWING TWO DIFFERENT T\PES OF SC4FFOLDING 





CHAPTER X 


A Typical American Home 


QUESTION'S THIS CHAPTER WILL ANSWER 

1. In addition to the actual construction work, in what wait is the carpenter 
an important factor in the building of a home? 2. IF/ifR responsibilities must 
he assume in connection with the work done bp other craftsmen on the jobf 
3. Before beginning construction of a house, what picture must the carpenter 
hare in mind? 4. IL/irt/ method of procedure makes possible the creating 

of such a mental image? 5. Why is it necessary for the carpenter to be able 
to transfer his mental image to the minds of his fellow workmen? What im¬ 
portant features are included in such a picture? 

INTRODUCTION TO CHAPTER X 

You will find this u remarkable chapter; one that annals the great variety 
of activities connected with the building of a hmise. You are told how the 
construction of a house really begins. Drawings and plans, such as those, you 
will now read about, were used in the construction of the house shown in the 
picture (top), Fig. 1. This chapter also tells you what preliminary plans are 
necessary before beginning the construction of a building, and the part you as a 
carpenter will play as the work proceeds. 

Construction begins with the study of the architectural drawings, building 
plans, and the carpenter’s specifications. The details contained in this chap¬ 
ter should he read more than once. You should become familiar with the 
facts given here and learn the importance of knowing how to follow such 
drawings and specifications. Notice particularly the complete and detailed 
instructions given in the carpenter’s specifications. When reading such state¬ 
ments as these, you will realize the importance of your obligations and responsi¬ 
bilities as a carpenter. 

The carpenter must have a knowledge and understanding of building plans 
or drawings as well as of tools and materials. Since everything cannot be 
shown on the drawings, a word picture of the work and materials, called speci¬ 
fications, must be made available to the builder. The drawings, then, together 
with the specifications, will help both the builder and the owner to understand 
each other better and to know how and what is to be built. 

A good carpenter is more than a mere craftsman, more than a man who 
works skilfully with his hands. ITc must be capable also of imagination; and 
as you read this chapter you should be able to visualize, or get a mental pic¬ 
ture, of the house to be constructed. The three views shown in Fig. 1 will 
help you to visualize the finished house. 
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After reading this chapter you will have a bptter understanding than be¬ 
fore of how the work of the carpenter must be co-ordinnted and hurmoniKed 
with the work of other skilled craftsmen on the job. You will appreciate how 
essential it is for men, each doing the work assigned to him, to co-operate in 
bringing together materials, supplies, and equipment with which to fashion 
and construct the dwelling. This co-operation and harmony in working to¬ 
gether is necessary if the construction of the house is to be a final success. 

Since “houses are built to live in,” the type of civilization attained by any 
race, or people, is judged today by the kind and variety of houses, or shelters, 
in which they live and carry on their everyday activities. Therefore, it pays to 
build well. 


VISUALIZING THE HOUSE 

Since carpentry is the subject under consideration in this text, only 
the work of the carpenter is dealt with in detail. The activities of other 
tradesmen are considered only when they may affect the work of the 
carpenter. The preceding chapters deal largely with preparatory steps 
in the process of learning the carpentry trade, including discussions 
and illustrations of: the carpenter’s tools and their uses; the growth of 
woods, their physical characteristics and use in the carpentry trade; 
building insulations and methods of their application; numerous wood 
fastenings; and builders’ hardware. In an early chapter instructions 
are given for building various small devices, such as a workbench, step- 
ladder, and toolboxes. Also included in these preliminary chapters are 
several tables containing information valuable to the carpenter as time- 
savers. 

In this chapter you will learn how to interpret plans used in the 
actual construction of a new house. The subject of your study is a 
typical American borne, shown in Fig. 1. The architectural drawings 
and building plans used in the construction of this house have been used 
in the building of numerous American homes. In any building project, 
floor plans arc especially important. Such plans must be prepared care¬ 
fully and be exact in every detail. 

The floor plans presented in this chapter will help you as a student 
to understand how to go about the construction work of a new house. 
When you look at the floor plans for a proposed new building, you should 
be able to form a mental picture of the work to be done and the appear¬ 
ance and arrangement of the rooms after the building is finished. This 
visualizing process requires a knowledge of several important principles, 
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as well as familiarity with the special language and symbols used in the 
building trade. 

The drawings, of course, have to be made much smaller than the por¬ 
tion of the house they represent. However, this does not affect their 
usefulness since they are drawn accurately to scale and contain all the 
necessary measurements. For instance, illustrations of articles of cloth¬ 
ing or pictures of household furnishings, when used for advertising 
purposes in newspapers and magazines, or in merchandise catalogues, 
represent articles much larger than the pictures shown. Yet, we are 
able to visualize the articles as they appear in actual full size. The 
same holds true for floor plans of a building. 

Because floor plans are proportionately so small, it is not possible to 
show all details exactly as they will appear in full size. For example, 
walls contain many parts and it would be impossible to show all of the 
parts on such a small scale. Hence, we use symbols; each symbol having 
a definite meaning either as to structure, or material, or both. 

BUILDING PLANS 

The success of any construction job depends to a great extent upon 
the builder’s foreknowledge of the various problems involved in the 
project to be undertaken and in his ability to solve these problems as 
they arise. In order to achieve the results desired, a carpenter must have 
in mind a clear picture of the completed building before he begins any 
part of the construction work. In addition to being able to visualize the 
finished house himself, the builder, or architect, must also be able to 
convey his mental picture to others, including the various mechanics 
and tradesmen, as well as the prospective homeowner. This transfer of 
the mental image of the new house can be accomplished only by means 
of drawings, or building plans. Such plans must be prepared by a com¬ 
petent architect and copies, or blueprints, given to every individual who 
is in any way responsible for any part of the construction work. It is 
only by the use of such drawings that all possibility of misunderstand¬ 
ing regarding construction details can be eliminated. 

When a carpenter speaks of drawings or plans for a house, he refers 
to a specific group of architectural drawings which show every detail of 
the particular job to be undertaken. These plans show the exterior ap¬ 
pearance of the completed building, including front view, rear view, and 
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each side view. (See Figs. 1,3. and 5.) The drawings also show the loca¬ 
tion of windows, doors, and the division of the interior space into rooms, 
together with other details. Such details must be shown in a standard 
manner on the drawings so that everyone who reads them will form the 
same mental picture of the finished structure and will understand what 
work is to be done before the project is completed. In visualizing floor 
plans, we must remember that the plans are drawn as though we were 
looking directly down into the rooms. Then, once we understand the 
symbols used, we can easily form a mental picture of each room. 

To the trade, building plans are known by various names. The term 
working drawings is sometimes used because the drawings show the work 
that is to be done. Many people engaged in the building industry refer 
to architectural drawings as plans, since, to most, of us, a plan is the 
outline of something wc expect to do. In this text the term architectural 
drawings is applied to a set of building plans showing the front, rear, 
and side views of a typical American home, with floor plans showing the 
arrangements into rooms and the numerous details of the interior of the 
building. Also shown arc the locations of doois, windows, and stairs. 
Various other details shown include dimensions, material symbols, design 
of the fireplace, layout of the kitchen and bathrooms, also the sizes and 
kind of materials to be used throughout the building. Every detail must 
be noted carefully by the carpenter and other mechanics. All such de¬ 
tails are a part of the actual planning for a new house. 

A complete set of working drawings for a typical American home, 
such as are prepared by any competent architect, are found on the fol¬ 
lowing pages. The south elevation, or front of the house, is shown in 
Fig. 2. The east elevation, or right side, is shown in Fig. 3; details of the 
fireplace, together with the kitchen cabinets, also arc shown in Fig. 3. 
The north elevation, or rear, is shown in Fig. 4; the details of the stairs, 
together with the details of doors C and D, also are shown in Fig. 4. The 
west elevation, or left side, is shown in Fig. 5; del ails of the bay-window 
construction of the dining room, together with the interior trim details, 
and the beam-construction details for the porch are shown also in Fig. 5. 

The basement plan, with its room arrangement and foundation 
requirements, is shown in Fig. 6. The main, or first-floor, plan is shown 
in Fig. 7. The window and door schedules, the key to the various ma¬ 
terials, and the symbols used for electric and other outlet requirements 
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Fig. 2. South, or Front, Elevation of a Typical American Home 

The plana for the south elevation were originally drawn to a scale of % inch equal to one foot, but when the pli 
• age size of this text, the scale was correspondingly reduced. 





















t. or Right. Elevation of a Typical American Home, Together with Details of the Fireplace and Kitchen Cahij 
ins for the east elevation were originally drawn to a scale of *£ inch equal to one foot; details of the fireplace were draw 
inch equal to one foot; and details of the kitchen cabineta were drawn to a scale of % inch equal to one foot, but when 
educed to the page size of this text, the scalra were correspondingly reduced. 
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Fig. 4. North, or Rear, Elevation of a Typical American Home, Together with Details of Stairs and Doors C and D 

The plana for the north elevation were originally drawn to a scale of ^4 inch equal to one foot; and details of the stairs were drawn 
to a scale of % inch equal to one foot, hut when the plans were reduced to the page size of this text, the scales were correspondingly re- 






























Fig. 5. W est, or Left, Elevation of a Tvpical Americi 
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Basement Plan far a Typical American Home 
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also are shown in Fig. 7. The second-floor plans are shown in Fig. 8. 
Entrance features are important and demand more careful detailing 
than is shown in the south-elevation drawing; these details are found in 
Fig. 8. 

The details of these drawings bring out certain important construc¬ 
tion information which would be difficult to show in the elevation or 
floor-plan drawings. Details for the typical wall construction for the 
south wall in the living room is shown at A-A and for the north wall at 
B-B, Fig. 9. 


CARPENTRY SPECIFICATIONS 

Since it is impossible to show every minute dAail on drawings, ad¬ 
ditional explanations are often given in the carpentry specifications 
which supplement the drawings. These specifications are written, telling 
in words what cannot be shown graphically on the architectural draw¬ 
ings. The information furnished by the specifications include directions 
regarding concrete mixtures; grades of lumber, bricks, and other ma¬ 
terials; quality and catalogue number of mechanical appliances, and 
detailed instructions as to how the work is to be performed. The best 
method of giving all such detailed information is by means of written 
specifications similar to those presented in the following pages. These 
specifications may be defined as instructions to the builder, and as such 
they must be simple and complete. The primary aim of the written 
specifications is to make perfectly clear to the builder every item that 
cannot be shown on the drawings or blueprints. 

In addition to their primary purpose, specifications have other im¬ 
portant uses. Estimators, including general contractors, subcontractors, 
manufacturers, and material dealers make use of building specifications 
when calculating cost of materials and labor. If carefully written, speci¬ 
fications make it possible for estimators to price material and labor 
exactly. The specifications also serve as a guide to all the trades in 
carrying out their specific parts of a construction job. Well-prepared 
specifications save time, reduce waste in both material and labor, and 
assure better workmanship. They also serve as a guide in the purchase 
of all types of fixtures, especially millwork and built-in furnishings. 
Another important use of specifications is the preventing of disputes 
between the owner and the general contractor, also between the general 
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First-Floor Plan far a Typical American Home, Together with the Window and Door Schedules, Key to ’ 

terials, and Mechanical Symbols 

! first-floor plans originally were drawn to a srale of Va inch eoual to one foot, hut when t.he clans were reduced to the page 
ext, the scale was correspondingly reduced. 
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SECTION A-A 


SECTION) B-B 


THROUGH SOUTH ^ALL 

D I Z 3 4 3 


THROUGH lOpEJH \DALL 


Fig. 9. South Wall, Section A-A; North Wall, Section B-B 

The plans for the sections of the south and north walls originally were drawn to a scale (A 
% inch equal to one foot, but when the plans were reduced tD the page size of this text, thB scale 
was correspondingly reduced. 
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contractor and the subcontractor. If all necessary items are amply 
covered by the specifications, there can be no grounds for a dispute. 
Contracts are made in accordance with specifications. 

Complete specifications deal with every phase of the building under 
construction, including carpentry, masonry, tile work, concrete work, 
electric wiring and fixtures, heating and ventilating, plumbing, lathing 
and plastering, painting, papering, roofing, insulation, weather stripping, 
and various miscellaneous items peculiar to every specific construction 
job. In addition, building specifications give general information re¬ 
garding building permits for various trades, contract payments, insur¬ 
ance, liabilities, provisions for changes from original plans, drawings, 
or specifications, and supervision of construction work. However, in 
this text, we are interested only in the carpentry phase of the work. The 
purpose of the examples given in this chapter is to present a set of 
typical specifications so the student will understand their importance 
and know how to use them to the best advantage. 

SPECIFICATIONS 

1. WORK REQUIRED. The contractor shall furnish and erect 
all woodwork mentioned in the building specifications or 
indicated on the drawings, including all framing and finishing 
woodwork both outside and insidB. Hb is to co-DpBrate with and 
do any necessary carpentry required by other trades for com¬ 
pleting their work. 

No finished woodwork or finish flooring is to be put in 
place or stored in thB building until the plastering is fin¬ 
ished and thoroughly dry. 

2. DIMENSION LUMBER. Unless otherwise specified, all di¬ 
mension lumber shall be No. 1 yellow pine or fir, thoroughly 
seasoned. All lumber shall be straight and free from any de¬ 
fects that would weaken thB stick. 

3. WOOD JOISTS. Joists shall be framed properly with a 
clearance of 2 inches around the chimney masonry, except where 
B inches of masonry is used outside the flue lining, in which 
case the framing may be built flush with the chimney masonry. 
The 2-inch space thus formed shall be filled with fire-resist¬ 
ant material to form a fire stop. Framing necessary around 
stair wells and other similar places shall be of trimmers and 
headers, consisting of double joists well spiked together. 

The cutting of floor joists to facilitate the installation 
of piping and duct work will be permitted, with the following 
limitations: 

a) The top or bottom edges of joists may be notched not to 
exceed 1/6 Df the joist depth. Notching the top or bottom edge 
of joists will not be permitted in the middle third of any 
joist span. 

b) If cutting of a floor joist more than 1/6 of its depth 
is found necessary, a header the full depth of the joist shall 
be cut in to support the end of the joist. 
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□) Where location of pipes necessitates their passing 
through the joists, holes shall be drilled to receive the 
pipes. The diameter of the holes shall not be more than £ inch 
greater than the outside diameter of the pipe and in no case 
shall the diameter of the holes be greater than 2£ inches. The 
edge of the holes shall not be located nearer than 2 inches 
from the top or bottom edge of the joist. 

No stud shall be cut more than half its depth to receive 
piping and duct work. If more depth is required, the partition 
studs shall be increased accordingly. Where the running of 
pipes and ducts necessitates the cutting of plates, proper 
provision shall be madB for tying together and supporting all 
structural members affected by such cutting. 

4. ROOF. The wood-shingled roof is to bB sheathed with 
No. 2, 6-inch boards laid with 1-inch spacing between boards. 
The sheathing for the metal roof to be 6-inch D & M (dressed 
and matched). 

5. EXTERIOR WALL COVERING. All exterior sheathing is to be 
covered with one layer of asphalt waterproof building paper 
before finished material is applied. Paper is to be placed 
horizontally with at least 2-inch lap. 

a) Exterior walls, where indicated, to be covered with the 
best grade of clear vertical grain Royal (4/2" 24") shingles 
laid 10 inches to the weather. 

Note: A double starting row shall be used in shingle 
installation. 

b) Exterior walls on thB small dormers, porch ends, to be 
clear cypress shiplap. 

c) All exterior trim, including roof cornice, porch, and 
bay window shall be clear white pine or cypress, carefully 
fitted and thoroughly nailed. 

6. ROOF COVERING. Roof covering to be the best-grade 
vertical grain clear shingles (5/2" 16") where shingles are 
indicated. These shingles to be laid 5 inches to thB weather 
except on the porch roof where they are to bB laid 4£ inches to 
the weather, double coursing all first coutsbs. 

7. INSULATION. Furnish and install wall thickness (3|") 
rock-wool blanket in all ceilings and roof as indicated and 
1-inch balsam wool blanket in all exterior walls. The insula¬ 
tion to be inclosed in a vapor-proof paper covering with a 
spacer flange on the 1-inch blanket. All insulation to be 
installed according to manufacturers' instructions. 

8. PARTITIONS. All studding partitions and outside walls 
shall be constructed as shown of 2x4's or 2x6's, with plates 
well spiked. All studs to be spaced 16 inches O.C. (on cen¬ 
ter). Cut 1x6 ribbons into studdings for supporting joists. 
Double studding around all openings, at all corners, and 
properly trussed across all openings. Corners for all rooms 
should be framed solid for lath or other interior finish. 

9. WOOD FLOORS. Subfloor. Joists shall be floored with 
No.2, 8-inch sheathing laid close and doublB-nailed at each 
joist; straight on first floor, diagonally, on second floor. 

Finished wood floors shall be hardwood as noted in thB 
finish schedule and shall be laid on furring strips. Between 
all finished wood floors and subfloors provide single layer of 
building paper or deadening felt. 

All flooring shall be well drawn together, joints broken 
and sanded, ready to receive finish as specified in painting 
instructions. 

10. WEATHERSTRIPS. Furnish and install spring bronze 
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weatherstrips, for all windows and exterior doors, complete with 
interlocking sills for all BxtBrior doors. 

CALKING. All exterior doors and window frames set. in 
masonry and all other intersections of wood and masonry shall 
be calked with an approved standard brand of calking paste. 

12. WOOD DOOR AND WINDOW FRAMES. The parts of the frames 
exposed outside shall be made of strictly clear white pine or 
cypress. PullBy stiles to be £ of an inch in thickness and to 
have pockets for access to weights. Frame to be complete with 
blind stop, beads, sills, casings, and pulleys, all as shown on 
drawings. 

13. WOOD SASH. All exterior sash shall be 1$ inches thick 
unless otherwise indicated, made of kiln-dried whitB pine or 
cypress. All shall bB mortised and tenoned and divided as 
shown on drawings. Basement windows to be steel sash. 

14. STAIRS. Basement stairs to have |-inch mitBred yellow 
pine risers and 1\- inch treads, wbII supported on 2x12 string¬ 
ers, 16 inches O.C., all as detailed on drawings. The main 
stairway shall be housed, properly glued, wedged, and blocked. 
The risers to be of white pine and thB trBads of oak. This 
stairway shall have not less than 6 feet 8 inches continuous 
clear head room measured vertically from the front edge of the 
tread to a line parallel to the stair run. 

15. DOORS. All doors to be sandpapered, scraped, and hand 
smoothed. For sizes, thickness, and design, see drawings. 
Interior doors in finished rooms to be veneered on both sides 
to match trim of room. 

16. CLOSETS. In all closets the trim and basB shall be 
| of an inch in thickness without moldings. Each closet to 
have 12-inch shelves and hook strips. Include £-inch gas pipe 
across back for hangers. 

17. CUPBOARDS AND CASES. Build as shown and indicated, 
with 1^-inch flush doors and $-inch adjustable shelves. All 
cupboards and other cases in the kitchen to have a birch face; 
cabinets in the rest of the house the same as the trim in the 
room. 

IB. MEDICINE CABINET5. Built-in toilet and bathroom 
medicine cabinets of steel. 

19. PICTURE MOLD. Picture mold to be furnished and ap¬ 
plied for the dining room and bedroom on thB first floor as 
detailed, and material is to match the woodwork of the room. 

20. CASINGS. All casings shall be detailed. 

21. THRESHOLDS. Where two different kinds of flooring 
join, cover the joint with a neat threshold. 

22. SCREENS. Furnish and fit for all exterior windows and 
doors full screens, frames 1|-inch thick of white pine or cy¬ 
press with mortise-and-tencn joints. All netting shall be best 
copper wire applied with tacks and covered with molding. 

23. STORM SASH AND DOORS. Furnish and fit for all Bxterior 
windows and doors storm sash and doors, 1-g—inch thick, glazed 
with D.S.A. (double strength grade A) glass. Doors to match 
entrance doors of house. 

24. CORNICE. Furnish and install wood cornice in rooms as 
detailed on drawings. 

25. WOOD BASE. Furnish and install wood base in all rooms 

as detailed on drawings. , . , 

26. FIREPLACE MANTEL. Furnish and install as detailed, 
fireplace mantel and shelf. 

27. ROUGH AND FINISH HARDWARE. Furnish all necessary rough 
hardware, such as nails, wall ties, sash weights, sash cord, 
and other builders' hardware, to complete the job. 
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a) Finish Hardware . All finish hardware, such as locks, 
butts, door checks, and similar finish hardware, except as 
otherwise specified, will be purchased by the owner and de¬ 
livered to thB building where the contractor shall receipt for 
it and properly install it. 

b) Contractor shall include in his bid an allowance of 
$100.00 for finish hardware which owner will select and deliver 
to the building. Saving in this shall revert to owner, any 
extra cost to be borne by him. Contractor shall replace, at 
his own expense, any hardware that is lost or damaged. 

SCHEDULE FOR WOOD TRIM AND FLOORING 

BASEMENT. Wood trim around doors to be yellow pine. 

FIRST FLOOR. Wood trim, grade B* or better white pine, 
except the kitchen and bathroom where it is to be select birch. 
Living room and entry walls to be covered with shiplap-molded 
knotty pine placed vertically; boards are to be 4-, G-, and 
8—inch widths. Flooring material Id be gradB A, 2|-inch, 
straight-grain red oak in all rooms and hall except the kitchen 
and bathroom, which arB to be in 4-inch flat-grain fir floor¬ 
ing. All flooring to be machine-sanded to a smooth finish 
ready for stain and filler. Kitchen and bathroom floors to be 
covered either by linoleum or asphalt tile which will be in¬ 
stalled by owner. 

SECOND FLOOR. Wood trim, grade B or, better, white pine, 
except bathroom, which is to be select birch. All floors to be 
2^-inch straight-grain rBd oak except bathroom, which is to be 
4-inch flat-grain fir flooring. 

CHECKING ON YOUR KNOWLEDGE 

The following questions give you the opportunity to check up on yourself. 
If you have read the chapter carefully, you should be able to answer the ques¬ 
tions. If you have any difficulty, read the chapter over until you have the in¬ 
formation well in mind before you go on with your reading. 

DO YOU KNOW 

1. What is mpant by the terms architectural drawings, working drawings, 
and building plans f 

2. How working drawings reveal construction information, such as cer¬ 
tain details for a typical wall construction? 

3. Why it is important for building specifications to be exact? 

4. What items of information the carpenter usually finds in the building 
specifications? 

5. Why contracts are made in accordance with building specifications? 

6. How the term architectural drawings is used in this text? 

7. Why it is important to show such details as the location of windows 
and doors in a standard manner in drawings? 

8. How the carpenter gets a mental image of the finished house before 
he begins work ? 

9. What other tradesmen and mechanics must also have a mental image 
of the finished house before construction work begins? 

10. How the carpenter transfers his mental image of the completed house 
to the minds of the other tradesmen who are to work on the same job? 

*For American Standard Lumber Grades, see Tables III and IV, Chapter V, on Principal 
Woods, Their Ub®s, Grades, and Classifications. 
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ANSWERS TO QUESTIONS ON BLUEPRINT READING 
Chapter IX 

When cheekint: your answers to the questions, given at the end of Chap¬ 
ter IX, with the following eorreet answers, draw a line through any of your 
answers which are wrong. If there are two or more parts to a question, mark 
each part separately. I f you have answered one part correctly cross out only 
that part of your answer which is wrong. 

1. The names of the four elevations are: South, East, North , nnd TV>#f. 

2. The floor plans shown are: basement, first floor, and second floor. 

3. The wall sections shown in detail are: A—A through the south window 
of the living room; and II— B through the north window of the living room. 

4. The scales used in the original blueprints for the house, shown in Chap¬ 

ter X, are as follows: for the elevation drawings and floor plans, 14 " equals one 
foot; for details of the fireplace, equals one fool; for details of the kitchen 
cabinets, stairs, bay window, porch beams, and the wall sections, A—A and 
B — B, equals one foot; for details of the interior trim, 1" equals one foot 

Note: The original blueprints, reduced to conform to the page size of this 
text, are reproduced in Chapter X. For your convenience the scales, cor¬ 
respondingly reduced, are shown in connection with the working drawings to 
which they apply. 

5. Concrete. The thicknesses of the outside foundation walls are 12" and 
10". See Basement Plan. 

6. (a) Concrete blocks; (b) the thickness is S". 

7. The main section of the house, shown in Chapter X, is 36' 6" in length 
(front) and 21' in width. The addition is 12'xl4. # 

8. The, total distance around the building, not including the porch (nor 
chimney), but allowing 3' 2" for each side of the bay window, is 140' 4". 

9. Two different widths are used for lootings. Under the 12" walls the foot¬ 
ings are 2' 0"; under other walls the fontings are .1' 0". All wall footings are 
8" in thickness. Chimney footings are 12". 

10. The foundation walls of the main section are 7' 2" in height. The 
difference between the elevation 100' 0" and 92' is 8'. This distance minus the 
thickness of the first-floor construction (1' 2") plus 4" the thickness of the base¬ 
ment floor gives the height of the foundation walls. 

11. The basement floor is 4" thick. 11 is above the footing. 

12. (a) The height of the foundation wall under the porch is 4' 4"; (b) 
the thickness of this wall is 8". 

13. The size of the I beam specified, as shown in the basement-floor plan, 
is 7", weight 15.3 pounds per foot. 

14. (a) There are five windows in the basement; (b) steel sashes; (c) size 
of all basement windows to be 2' 9‘^"xl' 11". 

15. The superstructure of the house, shown in Chapter X, is of wood frame 
construction with stone veneer, wood shingles, and shiplap siding finish. 

16. For the main-wall rear elevation, the studs are 12' 5" minus two top 

plates and one sill (each 1%" in thickness), or 12 . 
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17. For the living-room floor, the required size for the joists is 2x10, 
spaced 16" on center (O.C.). 

18. Yes, the floor joists run in the same direction under and above the 
living-room floor. See detail sections of walls A — A and B — B. 

19. The joists above the living room are 2x8. 

20. The living room is 12' 7" wide and 19' 6" long. Note: The dimensions 
shown on the first-floor plan give the length of the living room as 21' 0". From 
this subtract the width, or thickness, of the outside front wall (12") and the 
thickness of the rear wall (6") which leaves 19' 6". The width of the living 
room shown on the plans, including the thickness of the west wall (6") and 
one-half of the partition wall (3") is 13' 4". From this subtract 9", the sum of 
the outside wall and half of the partition which gives 12' 7". 

21. The ceiling or attic-floor joists are : 2x6 spaced 16" O.C. 

22. The rafters on the front roof are 2x6 spaced 16" O.C. 

23. (a) Measured from the top of the sash, the height of the windows on 
the first floor front is 6' 8". (kSee South Elevation plan.) (b) There arc three 
panes in each of the basement windows, (c) The size is 10" x 20". The size of 
lights in the bay window is 10"xl6'\ (See North Elevation drawing.) 

24. According to the door schedule all interior doors are 6' 8" in height, 
except two of the closet doors (H) on the second floor. 

25. The ceiling height for the first floor is 8' 1". (The difference between 
elevation 100' 0" and 109' 0" is 9' 0". This figure minus the total thickness of the 
construction for the second floor, which is 11", gives height of first-floor ceiling.) 
The second-floor ceiling height is 8' 0". 

26. The rise per foot of rafter run for the main roof is 10" per foot. Fot 
the rear dormer windows, the rise per foot of rafter run is 2*4" per foot. For 
the addition the rise per foot of rafter run is 8" per foot. 

27. For the exterior walls the insulation used is 1" balsam wool. 

28. Fire stops are shown in the detail sections A — A and B —7?, Chapter X 
(Fig. 9). The fire stops are 2x4s. 

29. The size of the anchor bolts for the foundation walls is V 2 "xl 2 ". The 
bolts are set at a distance from each other of 4' 0", O.C. 

30. The bridging is of wood, size 2x2. 

31. The width of the chimney at the fireplace is 6' 0". 

32. The chimney has one flue in the basement; two flues on the second floor. 

33. Stone is used for the fireplacp hearth. 

34. The specifications for the rear door call for size 2' 8"x6' 8” with a 
thickness of l 3 /4”- The specifications for the front door call for size 3' 0" x 6' B", 
with a thickness of l 3 /4". 

35. The size specified for doors H is 2' 0"x5' 10" with 1%" thickness. 
These are two closet doors on second floor. 

36. There is no specification given for the door between the living room 
and hall; the plans show a plastered archway here. 

37. The kitchen cabinets are to have a counter of a little more than 2' 0" 
in width. (See detail drawing.) The counter height is 3' 0". 

38. The depth of the cabinet above the counter is 12". 

39. There are two doors on each side of the window above the kitchen 
sink. Flush panel doors are specified. 
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40. There are two bath tubs, each 5* 0" in length. 

41. There are twD toilets. 

42. There are two lavatories. 

43. The stack wall (see first-floor plan) is 9" thick, to allow for the hub 
of the pipe. 

44. There are two floor drains in the basement: one in the furnace room 
and one in the laundry. 

45. Yes, 

46. There are four three-way switches in the building. 

47. There are five ceiling outlets in the basement; six on the first floor; and 
four on the second floor. 

48. The front door has a Avail lantern above it. 

40. There are twenty wall receptacles and six wall brue.kets, making a total 
of twenty-six. 

50. Information not given in the drawings can be found in the specifica¬ 
tions, Chapter X. 

When you have finished cheeking your answers with the correct answer 
given here, add up the number of answers you had wrong, if any, then find 
your score. Each complete question rates 2 per cent. If the question is divided 
into two parts and you had one part correct and the other part wrong, give 
yourself credit lor 1 per cent. If your score is less than 25 per cent,, you should 
spend more time in study of the material given in this text. When you have 
thoroughly mastered the information presented here, you should he aide to 
make a high score. 

Right - 

Wrong- 

Score - 
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Table I. Weights of Woods Grown in the United States— 
Commercially Important 1 



Weight per Cubic Foot 

Weight 
per 1,000 
Board 
Feet 
(Nominal 
Size) 

Air Dhy 
(12 Per Cent 
Moisture 
Content) 

Species 

Green 

Air Dry 
(12 Per Cent 
Moisture 
Content) 

Pound 

Pound 

Pound 

Alder, red. 

46 

28 

2,330 

Ash, black. 

52 

34 

2,830 

Ash, commercial white*. 

48 

41 

3,420 

Ash, Oregon. 

46 

38 

3,160 

Aspen. 

43 

26 

2,170 

Basswood. 

42 

26 

2,170 

Beech. 

54 

45 

3,750 

Birch f. 

57 

44 

3,670 

Birch, paper. 

5(1 

38 

3,160 

Butternut. 

46 

27 

2,250 

Cedar, Alaska. 

36 

31 

2,580 

Cedar, eastern red. 

37 

33 

2,750 


45 



Cedar, northern white. 

28 

22 

1,830 

Cedar, Port Orford. 

56 

29 

2,420 

Cedar, southern white. 

26 

23 

1,920 

Cedar, western red. 

27 

23 

1,920 

Cherry, black. 

45 

35 

2,930 

Chestnut. 

55 

30 

2,500 

Cottonwood, eastern. 

49 

28 

2,330 

Cottonwood, northern black. 

46 

24 

2,000 

Cypress, southern. 

51 

32 

2,670 

Douglas fir (coast region). 

38 

34 

2,830 

Douglas fir ( Inland, Emjnre region). 

36 

31 

2,580 

Douglas fir (Rocky Mountain region). 

35 

30 

2,500 

Elm, American. 

54 

35 

2,920 

Elm, rock. 

53 

44 

3,670 

Elm, slippery. 

56 

37 

3,080 

Fir, balsam. 

45 

25 

2,080 

Fir, commercial whitej. 

46 

27 

2,250 

Gum, black. 

45 

35 

2,920 

Gum, red. 

50 

34 

2,830 

Gum, tupelo. 

56 

35 

2,920 

Hackberry. 

50 

37 

3,080 

Hemlock, eastern. 

50 

28 

2,330 

-Hemlock, western. 

41 

29 

2,420 


United States Wood Handbook. 

•Average of biltmore white ash, blue ash, green ash, anil white ash. 
t Average of sweet birch and yellow birch. 
tAverage of lowland white fir and white fir- 
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Table 1. Weights of Woods Grown in the United States— 
Commercially Important (Continued) 


Species 


Hickory, pecan*. 

Hickory, truet. 

Honey locust. 

Larch, western. 

Locust, blank. 

Magnolia, curumber. . . 
Magnolia, evergreen . . . 

Maple, bigleaf. 

Maple, black. 

Maple, red. 

Maple, silver. 

Maple, sugar. 

Oak, redj. 

Oak. white£. 

Pine, lorlgepole. 

Pine, northern white. . 

Pine, Norway. 

Pine, pondernsa. 

Pines, southern yellow: 

loblolly. 

longleaf. 

shorfleaf. 

Pine, sugar. 

Pine, western white... . 
Poplar, yellow. 

Redwood. 

Spruce, easternII. 

Spruce, Kngelinann. ... 

Spruce, Sitka. 

.Sugarberry. 

Sycamore. 

Tamarack. 

Walnut, black. 


Wei ti lit Tien 

mi- Foot 

Weight 

PER 1.000 
Hoard 
Feet 
(Nominal 
S iz.irl 

Air Dry 
(12 Per Cent 

MniHTl'KE 

Content) 

Green 

Air Prv 
(12 Per Cent 
Moisture 
Content) 

Pound 

Pound 

Pound 

02 

45 

3,750 

03 

51 

4,250 

01 

— 

— 

48 

36 

3,000 

58 

48 

4,000 

4!) 

33 

2,750 

51) 

35 

2,!)20 

47 

34 

2,830 

54 

40 

3,330 

50 

38 

3,170 

45 

33 

2,750 

50 

44 

3,070 

04 

44 

3,070 

03 

47 

3,1)20 

3!) 

20 

2,420 

30 

25 

2,080 

42 

34 

2,830 

45 

28 

2,330 

53 

30 

3,000 

55 

41 

3,420 

52 

30 

3,000 

52 

25 

2,080 

35 

27 

2,250 

38 

28 

2,330 

50 

28 

2,330 

34 

28 

2,330 

31) 

23 

1,020 

33 

28 

2,3:40 

48 

30 

3,000 

52 

34 

2,830 

47 

37 

3,080 

58 

38 

3,170 


♦Average of bitternut hickory, nutmeg hickory, water hickory, anti per.an. 

tAveraRE of bigl B aI shagbark hickory, jmw.kernut hickory, pignut hickory, and shagbark hickory. 
JAverage of black oak, laurel oak, pin oak, red oak. scarlet oak, southern red oak, swamp red oak, 

ter oak, and willow oak. , , 

jAverage of bur oak. chestnut oak, post oak, swamp chestnut oak, BWamp white oak, and white oak. 
llAverage of black spruce, red spruce, and white spruce. 
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Table II. Softwoods — Ease of Working with Hand Tools 1 


East to Work 

Medium to Wdrk 

Difficult to Wdhk 

Cedar, incense 

Cedar, northern white 
Cedar, Port Orford 

Cedar, southern white 
Cedar, western red 

Pine, northern white j 

Pine, ponderosa 

Pine, sugar 

Pine, western white 

Cedar, eastern red 

Cypress, southern 

Fir, balsam 

Fir, white 

Hemlock, eastern 

Hemlock, western 

1 Pine, lodgepole 

Redwood 

Spruce, eastern 

Spruce, Sitka 

Douglas fir 

Larch, western 

Pine, southern yellow 


United States Wood Handbook. 


Faint as a Preservative of Wood. When examined under a microscope, 
a piece of wood appears to be made up of a gTeat many small fibers. These 
fibers, if further examined in cross section, are found to be composed of small 
cells held together in a complicated manner, according to the kind of wood. 
Since these cells act as pores and absorb moisture from the air, the wood will 
decay rapidly when exposed to the weather. However, a good quality of paint, 
when properly applied, will fill these pores and act as a preservative agent. 
Some woods are naturally more resistant to decay than others. Woods such 
as cedar, redwood, and white pine are more absorbent than yellow pine or 
Douglas fir. The following table gives a classification of woods which will 
serve as a guide to the builder. 


Table III. Softwoods—Classification for Painting 


Ghoui 1 1* 

Group 

Group 3j 

Group 4§ 

Alaska cedar 

Incense cedar 

N orthern white 
pine 

Western white 

Commercial 
white fir 

Eastern hemlock 

Douglas fir 

Western larch 

Northern white 
cedar 

Port Orford cedar 

pine 

Sugar pine 

Western hemlock 

Norway pine 


Ponderosa pine 

Southern yellow 

Southern white 
cedar 

Western red cedar 
Southern cypress 
Redwood 


Lodgepole pine 

Eastern spruce 
Engelmann spruce 
Sitka snrncn 

pine 

Tamarack 






•Woods that hold paint longest and suffer least when protection against weathering becomes in¬ 
adequate. 

tWoods that hold white-lead paint as long as those of Group 1, but do not hold mixed-pigment 
paints quite so long and suffer mure than those of Group 1, if protection becomes inadequate. 

JWoods that do not hold either white-lead paint or mixed-pigment paints so long as woods of Group 
l, and Buffer more than woods of Group 1, if protection becomes inadequate. 

(Woods that do not hold paint coatings so long p.s woods of Group 3. 
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Table IV. Woods—Classification for Decay Resistance 1 


Ileartwood durable even when used 
under conditions that favor decay 

Cedar, Alaska 

Cedar, eastern red 

Cedar, northern white 

Cedar, Port Orford 

Cedar, southern white 

Cedar, western red 

Chestnut 

Cypress, southern 

Locust, black 

Osage-orange 

Redwood 

Walnut, black 

Yew, Pacific 

Ileartwood of intermediate durability 
but nearly as durable as some of the 
species named in the high-durability 
group 

Douglas hr (dense) 

Honey locust 

Oak, w r hite 

Pine, southern yellow (dense) 

Heartwood of intermediate durability 

Douglas fir (unselected) 

Gum, red 

Larch, western 

Pine, southern yellow (unselected) 
Tamarack 

Heartwood between the intermediate 
and the nondurable group 

Ash, commercial white 

Beech 

Birch, sw eet 

Birch, yellow r 

Hemlock, eastern 

Hemlock, western 

Hickory 

Maple, sugar 

Oak, red 

Spruce, black 

Spruce, Engelmann 

Spruce, red 

Spruce, Sitka 

Spruce, white 

Ileartwood low in durability when used 
under conditions that favor decay 

Aspen 

Basswood 

Cottonwood 

Fir, commercial white 

Willow T , black 


Frantically all native species of wood will be free from decay, indefinitely, 
if kept either constantly dry or continuously submerged in water. The principal 
factors affecting the rate of decay are moisture and temperature. The heart- 
wood of all species is more resistant to decay than the untreated sapwood. 
The rate of decay varies in each species and even in each tree. The decay- 
resistant grouping of common native species made by the United States De¬ 
partment of Agriculture (Table IV) is based upon estimates made from service 
records and general experience with the hcartwood. 

1 Unitnd Statrei Wood Handbook. 
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Table V. Depreciation of Wood Frame House—Life of Parts 1 


Building Parts 

Average 

Life 

Years 

Annual 

Depreciation 

Per Cent 

Plastering. 

20 

5 

Painting, outside. 

5 

20 

Painting, inside. 

7 

14 

Shingles. 

16 

6 

Cornice. 

40 

2 % 

W eatherboarding. 

30 

3H 

Sheathing. 

50 

2 

Flooring. 

20 

5 

Flooring (entirely carpeted). 

40 

2 H 

Doors, complete. 

30 

3 M 

Windows, complete. 

30 

3 K 

Stairs and newels. 

30 

3 y 2 

Base. 

40 

23 V 2 

Building hardware. 

20 

5 

Outside blinds. 

16 

5 

Sills and floor joists. 

15 

4 

Dimension lumber. 

50 

2 

Porches.. 

20 

5 


^rom American Builder. 


Table VI. Buard Measure 


Lenuth in Feet 


Sin 

12 

14 

IS 

IB 

20 

22 

24 

25 

28 

30 

32 

34 

li 2 

2 

2M 

2 H 

3 

3 H 

3 34 

4 

4K 

4 H 

5 

5 H 

5H 

lx 3 

3 

3Vi 

4 

4H 

5 

5 V\ 

6 

6H 

7 

7 H 

8 

8W 

lx 4 

4 

4% 

5* 

0 

6^ 

7X 

B 

H H 

BW 

10 

10 

H« 

lx 6 

0 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

lx 8 

8 

9K 

10 

12 

13 H 

14 N 

16 

17 H 

1B3H 

20 

21 Vfi 

22*4 

1x10 

10 

11 ^ 

13^ 

15 

inh 

1H Vrf 

20 

21*4 

22 ^ 

25 

2B% 

28>4 

1x12 

12 

14 

16 

19 

20 

22 

24 

26 

28 

30 

32 

34 

2x 4 

8 

9 

11 

12 

13 

15 

10 

17 

19 

20 

21 

23 

2x 6 

12 

14 

10 

18 

20 

22 

24 

20 

28 

30 

32 

34 

2x 8 

10 

19 

21 

24 

27 

29 

32 

35 

37 

40 

43 

45 

2x10 

20 

23 

27 

30 

33 

37 

40 

43 

47 

50 

53 

57 

2x12 

24 

28 

32 

30 

40 

44 

48 

52 

56 

60 

04 

08 

2x14 

28 

33 

37 

42 

47 

51 

50 

61 

05 

70 

75 

80 

3x 8 

24 

28 

32 

30 

40 

44 

48 

52 

56 

00 

64 

08 

3x10 

30 

35 

40 

45 

5D 

55 

00 

05 

70 

75 

80 

85 

3X12 

36 

42 

48 

54 

60 

60 

72 

78 

84 

90 

96 

102 

3x14 

42 

49 

56 

03 

70 

77 

84 

91 

98 

105 

112 

119 

4x 4 

10 

19 

21 

24 

27 

29 

32 

35 

37 

40 

43 

45 

4x 6 

24 

28 

32 

30 

40 

44 

48 

52 

56 

60 

64 

68 

4x B 

32 

37 

43 

48 

53 

59 

64 

00 

75 

80 

B5 

91 

4x10 

40 

47 

53 

60 

67 

73 

80 

87 

93 

100 

107 

113 

4x12 

48 

56 

64 

72 

80 

88 

90 

104 

112 

120 

128 

136 

4x14 

66 

65 

75 

84 

93 

103 

112 

121 

131 

140 

149 

159 

6x 6 

30 

42 

48 

54 

60 

66 

72 

78 

84 

90 

90 

102 

ex 8 

49 

56 

64 

72 

80 

88 

90 

1U4 

112 

120 

12R 

130 

6x10 

60 

70 

80 

90 

100 

112 

120 

130 

140 

150 

160 

170 

6x12 

72 

84 

96 

108 

120 

132 

144 

150 

16B 

180 

192 

204 

6x14 

84 

B8 

112 

126 

140 

154 

108 

182 

190 

210 

224 

23 8 

Sx 8 

64 

75 

B5 

90 

107 

117 

128 

139 

149 

160 

171 

181 

8x10 

80 

93 

107 

120 

133 

147 

160 

173 

187 

200 

213 

227 

8x12 

B6 

112 

128 

144 

160 

170 

192 

208 

224 

240 

256 

272 

8x14 

112 

131 

149 

168 

187 

205 

224 

243 

261 

2B0 

299 

317 

10x10 

100 

117 

133 

150 

167 

183 

200 

217 

233 

250 

207 

283 

10X12 

120 

140 

160 

180 

200 

220 

2*0 

260 

2B0 

300 

320 

340 

10x14 

140 

163 

187 

210 

233 

257 

280 

303 

327 

350 

373 

397 

12x12 

144 

168 

192 

210 

240 

2D4 

288 

312 

330 

300 

384 

408 

12x14 

168 

196 

224 

252 

280 

3DB 

330 

264 

302 

420 

448 

476 

14x14 

197 

229 

261 

294 

327 

356 

392 

425 

457 

490 

523 

555 
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Table VII —Wire Nails—Kinds and Quantities Required 


f! 

Am. 

Steel A 
Wire 
Co.'i 
Steel 
Wire 
Gauge 

A 

is 

■< d 

55 

1 

Sixes and Hinds of 
Material 

Trade Names 

Pounds per 1D00 feet B. M. 
on center as follows: 

12* 15* 20* 30* 48* 

234 

1034 

106 



lx 4 

Sx 

Bd common.. . 

BO 

4B 

37 

23 

20 

2 34 

io 34 

106 

2 

lx 6 

Bd common... 

40 

32 

25 

IB 

13 

234 

10 34 

106 



lx 8 


Bd common... 

31 

27 

20 

12 

10 

234 

10 34 

106 

2 

1 x 10 

*3 j 

Hd common.., 

25 

20 

IB 

10 

B 

234 

io 34 

106 



1 x 12 

0 ■ S q a § 

Hd common... 

31 

24 

20 

12 

ID 

4 

b 

31 



2x 4 

E " 3 Ss’ri 

20 d common... 

105 

80 

65 

BO 

33 

4 

6 

31 

2 

2 x 6 


20 d common... 

70 

64 

43 

27 

22 

4 

B 

31 

2 

2 x 8 


2 Ud common... 

53 

40 

53 

21 

17 

4 

6 

31 


; 

2 x 10 


20 d common... 

60 

50 

40 

25 

20 

4 

6 

31 


1 

2 x 12 

® 0 d 2 tS 

20 d cummon... 

52 

41 

33 

21 

17 

6 

2 

11 



3x 4 

T3 S ti S 

BOd common... 

197 

150 

122 

78 

61 

6 

2 

11 



3x B 

Ss-9 £*3 

BOd common... 

131 

97 

82 

52 

42 

e 

2 

11 



3x 8 


BOd commun... 

100 

76 

81 

3S 

34 

6 

2 

11 

3 

3x10 


60d common... 

178 

137 

110 

70 

55 

6 

2 

11 



3x12 

M ft M 

BOd common... 

145 

115 

92 

58 

46 

2 34 

1234 

1B9 



Base, per 10D ft. lin.. . 

8 d finish.. 



1 




234 

1034 

106 






48 




2lf 

12 K 

189 






18 

14 




2 

13 

309 

i 

Ceiling, K and 

Bd finish. 

11 

8 




2 1$ 

12 J4 

189 


2 



25 

12 




3 ' 

UH] 

121 


2 

Finish, IK . 

lOd finish. 

12 

10 




2 Yk 

ID 

99 





42 

32 




2 jU 

10 

99 


Flooring, 1x4. 

8 d floor brads. 

32 

26 





ID 

99 





22 

18 




4 

6 

31 




[ 20 d common.. 

20 

16 

14 



3 J4 

B 

49 





10 

10 

B 



3 

O 

69 





8 

B 

5 



6 

2 

11 





30 

25 

20 



2Vi 

liK 

145 


> 



u " 

45 

35 




2 34 

11 K 

145 





33'3 

30 

25 




2 U 

1134 

145 

2 



23 

IB 




* 73 
2 

13 

309 

1 


Bd finishT. 


23 

18 




2 

13 

309 

1 



N t» 

15 

13 




2 

13 

309 

l 


Bd finish.. 

h a 

12 

10 






Casing, per opening... 

Od and Bd 














casing... 


About K pound per side. 

U4 

14 

566 

12 * 


3d brads. . 


About 10 

lounds uer 1 D 00 

O.C. 





square 

Bet. 










3d sterilized 







1 H 

15 

778 

16* 

Lath, 48" . 

blued lath. .. 

0 pounds per 1000 pieces. 

J4 

12 

469 

2* 

Ready roofing . 

Barbed roofing. 

% of a pound to thB sq. 

H 

12 

469 

1* 

Ready roofing. 

Barbed roofing. 

134 pounds to the square. 

Va 

12 

180 

2 * 


Ready roofing . 

American felt 









O.C. 

(K heads) 

roofing. . 

_... 

134 pounds to the square. 

K 

12 

180 

I* 


Ready roofing . 

American felt 









O.C 


(54 heads) 

roofing. 


3 pounds to the square. 

Vi 

13 

429 




3 d shinglB . 


4 34 pounds: about 2 nails 







to each 4 inches. 


IK 

12 

274 




4d shingle. 


734 pounds: about 2 nails 







to each 4 inches. 


K 

12 

180 

4 

Shingles. 

American felt 

12 lbs., 4 nails tu shingle. 








roofing 







K 

12 

469 

4 

Shingles. 

Barbed roofing. 

4 K lbs., 4 nails to shingle. 

l 

16 

1150 

2 * 

Wall board, around en- 

Plaster board 

5 pounds, per 1,000 





D.C. 

tire edge. 

nallsflathead 

square feet. 



1 

15 K 

1010 


i* 

Wall board, intermedi- 



2 34 lbs., per 1,000 square 




D.C. 

ate nailings. 

2 d. 


feet. 





•Wood shingles vary in width; asphalt are usually B inches wide. Regardless of width 1000 shingles are the 
equivalent of 1D00 pieces 4 inches wide. 

Courtesy American Steel A Wire Co. 
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Table VIII. Screw Gauges, Wire Gauges, and Decimal Equivalents 


Screw Gauge 
American 

Wire Gauge 

Old Standard 
Birmingham 


Decimal Equivalents 


No. 

Inch 

No. 

Inch 

Frac- 

tion 

Dec. 

Equiv. 

Frac¬ 

tion 

Dec. 

Equiv. 

0 

060 

17 

058 


.015625 

% 

.515625 

1 

073 

16 

.065 


03125 

% 

.53125 

2 

086 

15 

.072 


046875 


.546875 

3 

099 

14 

.083 


.0625 

Mb 

.5625 

4 

112 

13 

.095 


.078125 

% 

% 

.578125 

5 

.125 

12 

109 

% 

09375 

.59375 

6 

138 

11 

.120 

% 

.109375 

% 

.609375 

7 

151 

10 

134 

H 

.125 

% 

.625 

8 

164 

9 

148 


140625 

% 

.640625 

9 

.177 

8 

165 

% 

.15625 

% 

.65625 

10 

190 

7 

.180 

"Mi 

.171875 

% 

.671875 

11 

.203 

6 

.203 

Mb 

1875 

'Mb 

.6B75 

12 

.216 

5 

220 

% 

.203125 

% 

% 

.703125 

13 

.229 

4 

.238 

Mi 

.21875 

.71875 

14 

242 

3 

259 

% 

.234375 

% 

.734375 

15 

.255 

2 

.284 

Va 

.25 

Va 

.75 

16 

268 

1 

300 

'Mi 

.265625 


.765625 

17 

.281 

0 

340 

%L 

.28125 

% 

.78125 

18 

294 

00 

380 

% 

296875 

% 

.796875 

20 

320 

000 

425 

Mb 

.3125 

'Mb 

.8125 

22 

346 

0000 

454 

% 

.328125 

% 

.828125 

24 

372 

— 

— 

% 

.34375 

% 

.84375 

26 

398 

— 

— 

% 

.359375 

% 

.859375 

28 

424 

— 

— 

H 

.375 

v% 

.875 

30 

450 

— 

— 

25 4 

.390625 

% 

.890625 

— 

— 

— 

— 

% 

.40625 

% 

.90625 

— 

— 

-—- 

— 

% 

.421875 

% 

.921875 

— 

— 

— 

— 

Mb 

4375 

'Mb 

.9375 

— 

— 

— 

— 

% 

.453125 

% 

.953125 


— 

— 

— 

'Mi 

3, /«4 

.46875 

% 

.96875 



— 

— 

.484375 

% 

.984375 






.5 ! 

1 

1.00 
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Table IX. Mensuration—Lines, Circles, Cubes and Squares 1 


LINEAR MEASURE 


1 hair’s breadth. 

3 barleycorns (lengthwise). 

7.92 inches. 

12 inches. 

3 feet . 

5 1 / 2 yards . 

4 poles or 100 links. 

10 chains. 

8 furlongs. 

3 miles (nautical). 

1 line. 

1 nail (cloth measure) . 

1 palm. 

1 hand (used for height of horses).. 

1 span. 

1 cubit. 

1 pace (military). 

1 pace (common). 

1 Scotch ell. 

1 vara (Spanish). 

1 English ell. 

1 fathom. 

1 cable’s length. 

1 “knot”. 

1 degree of equator. 

1 degree of equator. . . . 

1 degree of meridian. . 

1 degree of meridian. 

1.1527 statute miles. 

6086.07 feet. 

5280 feet. 


= 1/48 inch 

= 1 inch 

= 1 link 

= 1 foot = 0.3048 meter 

= 1 yard = 0.91438 meter 

= 1 rod, perch, or pole 

— I chain 

= 1 furlong 

= 1 mile —1.6093 kilometers = 

52S0 feet 
= 1 league 

= 1/12 inch 

= 2i/ 4 inches 

— 3 inches 

— 4 inches 

— 9 inches 

= 18 inches 
= 2l/ 2 feet 

— 3 feet 

= 37.06 inches 
= 33.3 inches 
= 45 inches 
= 6 feet 

= 120 fathoms 
= 6082.66 feet 
= 69.1613 statute miles 
= 60 geographical miles 
= 60.046 statute miles 
= 59.899 geographical miles 
= 1 geographical mile 

— 1 minute of longitude = 

1 nautical mile 
= 1 statute mile 


CIRCULAR MEASURE 


60 seconds.= 1 minute 

60 minutes.=1 degree 

30 degrees.=1 sign 

12 signs.— 1 circle or circumference 


CUBIC MEASURE 

1,728 cubic inches.=1 cubic foot 

27 cubic feet.=1 cubic yard 


1 Prom American Builder. 
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Table IX. Mensuration—Lines, Circles, Cubes, and Squares— Continued 

SQUARE MEASURE 


144 square inches.=1 square foot 

9 square feet.=1 square yard 

30V4 square yards.= 1 square rod 

40 square rods.= 1 rood 

4 roods .=1 acre 

640 acres .=1 square mile 

36 square miles.= 1 township 

SURVEYORS’ SQUARE MEASURE 

625 square links.=1 square rod 

16 square rods.=1 square chain 

10 square chains.= 1 acre 

640 acres .=1 square mile 

36 square miles or 6 miles square.... = 1 township 

surveyors’ long measure * 

7.92 inches .=1 link 

25 links.= 1 pole 

100 links.= 1 chain 

10 chains.= 1 furlong 

8 furlongs.= 1 mile 

rules pertaining to a circle 

To find circumference: 

Multiply diameter by 3.1416 

or divide diameter hy 0.3183 

To find diameter: 

Multiply circumference by 0.3183 

or divide circumference by 3.1416 

To find radius: 

Multiply circumference by 0.15915 

or divide circumference by 6.28318 

To find side of an inscribed square: 

Multiply diameter by 0.7071 

or multiply circumference by 0.2251 
or divide circumference by 4.4428 
To find side of an equal square: 

Multiply diameter by 0.8862 

or divide diameter by 1.2B40 

or multiply circumference by 0.2R21 
or divide circumference by 3.5450 


Used by surveyors, civil engineers, and others in measuring distances. 
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Square: 

A side multiplied by 1.1442 equals diameter of its circumscribing 
circle. 

A side multiplied by 4.443 equals circumference of its circum¬ 
scribing circle. 

A side multiplied by 1.128 equals diameter of an equal circle. 

A side multiplied by 2.547 equals circumference of an equal circle. 
Square inches multiplied by 1.273 equal circle inches of an equal 
circle. 

To find the area of a circle: 

Multiply circumference by one-quarter of the diameter, 


or multiply the square of diameter by 0.7854 

or multiply the square of circumference by 0.07958 

or multiply the square of one-half the diameter by 3.1416 

To find the surface of a sphere or globe: 

Multiply the diameter by the circumference, 

or multiply the square of the diameter by 3.1416 

or multiply four times the square of the radius by 3.1416 














A 


obroiive: A substance used for wearing 
away or polishing a surface by friction. 
A grinding material, such as emery, 
sand, and diamond. Other abrasives 
include: crushed garnet and quartz, 
pumice or powdered lava, also de¬ 
composed limestone, known as tripoli. 
There are other abrasives which are 
made artificially and sold under vari¬ 
ous trade names. 

obroiive popor: Paper, or cloth, covered 
on one side with a grinding material 
glued fast to the surface, used for 
smoothing and polishing. Materials 
used for this purpose include: crushed 
flint, garnet, emery or corundum, 
abrasive tools: All implements, used for 
wearing down materials by friction Dr 
rubbing, are known as abrasive tools; 
these include: grindstones which are 
made of pure sandstone, whetstones, 
emery wheels, sandpaper, emery cloth, 
and other abrading tools, 
abrsuvoir: In masonry, the mortar 

joint between stones in a wall or 
between two arch stones, 
obuhnent: That part of a pier or wall 
from which an arch is suspended; 
specifically the support at either end 
of an arch, beam, or bridge which 
resists the pressure due to a load. 
accBlsrator: Material added to Port¬ 
land cement concrete during the 
mixing to hasten its natural develop¬ 
ment of strength. 

acoustics: Science of sound. A study of 
the effects of sound upon the ear. The 
sum of the qualities that determine 
the value of an auditorium as to dis¬ 
tinct hearing. The acoustics are said 
to be good or bad according to the 
ease of clearness with which sounds can 
be heard by the audience. The main 
factors influencing acoustical condi¬ 
tions are reverberation, extraneous 
noises, loudness of the original sound 
and the size and shape of the audi¬ 
torium. 


adjuitable damp: Any type of clamp¬ 
ing device that can be adjusted to 
suit the work being done, but 
particularly clamps used for holding 
column forms while concrete is 
poured. See Fig. 53. 

□dobs: An aluminous earth from 

which unfired brick are made, espe¬ 
cially in the western part of the 
United States; an unfired brick dried 
in the sun; a house or other struc¬ 
ture built of such materials or clay, 
adz; A cutting tool resembling an ax. 
The thin arched blade is Bet at right 
angles to the handle. The adz iB used 
for rough-dressing timber. 

□ dze-eye hammer: A claw hammer with 
the eye extended. This gives a longp'- 
bearing on the handle than is the 
case in hammers not having an ex¬ 
tended eye. See Fig. 17. 
asrated concrete: A lightweight mate¬ 
rial made from a specially prepared 
cement, and used for subfloors. Due 
to its cellular structure, this mate¬ 
rial is a. retardant to sound transmis¬ 
sion. 

African mahogany: A large tree remotely 
related tu the mahogany family. The 
tree is found principally in Africa and 
produces exceptionally fine figured 
timber of unusual lengths and widths. 
The wood is used for fine furniture, 
aggregate: A collection of granulated 
particles of different substances into 
a compound, or conglomerate mass. 
In mixing concrete, the stone, or 
gravel, used as a part of the mix is 
commonly called the coarse aggregate, 
while the sand is called the fine aggre¬ 
gate. 

aiguille: In masonry, an instrument 
for boring holes in stone or other 
masonry material. 

air brick: A hollow or perforated brick 
specially prepared for ventilating 
purposes; also, a box of brick size 
made of metal with grated sides 



air conditioning 


[2] 


angle bead 


which allow air to enter a building 
where ventilation is otherwise re¬ 
stricted. 

air conditioning: The process of heating 
or cooling, cleaning, humidifying Dr 
dehumidifying, and circulating air 
throughout the various rooms of a 
house or public building. This term 
has been erroneously used many times 
and before installing air-conditioning 
equipment it should be carefully in¬ 
vestigated. 

□ir-CDoled slag: The product of rela¬ 
tively slow-cooling molten blast-fur¬ 
nace slag, resulting in a solid mass of 
tough, durable material which is ex¬ 
cavated, crushed, and screened for 
commercial purposes, such as con¬ 
crete and bituminous aggregate, 
air-dried lumber: Any lumber which is 
seasoned by drying in the air instead 
of being dried in a kiln or oven, 
air pocket: An airspace which acciden¬ 
tally occurs in concrete work. 

□ir slaking: In masonry, the process of 
exposing quicklime to the air, as a 
result of which it will gradually ab¬ 
sorb moisture and break down into a 
powder. 

□ir space: A cavity or space in walls dc 
between various structural members, 
aisle: A passageway by which seats may 
be reached, as the aisle of a church, 
alcove: Any recess cut in a room. An 
alcove is usually separated from the 
main room by an archway. 


□Il-rowlock wall: In masonry, a wall 
built so that two courses of stretch¬ 
ers are standing on edge, alternating 
with one course of headers standing 
on edge. 

aluminum nails: Nails made of this 
metal are lightweight, stainless, rust¬ 
less, and sterilized. 

American bond: A method of bonding 
brick in a wall whereby every fifth, 
sixth, or seventh course consists of 
headers, the other courses being 
stretchers. This type of bond is used 
extensively because it is quickly laid. 

anchor blacks: Blocks of wood built 
into masonry walls, to which parti¬ 
tions and fixtures may be secured. 

anchor bolts: Large bolts used for fas¬ 
tening or anchoring a wooden sill to 
a masonry foundation, floor, or wall. 
See Fig 12. Also, any of several 
types of metal fasteners used to se¬ 
cure wood construction to masonry. 
See Fig. 1. 

onchors-. In building construction, de¬ 
vices used t.D give stability to one 
part of a structure by securing it to 
another part; metal ties, such as con¬ 
crete inserts Dr toggle bolts, used to 
fasten any structural wood member 
to a concrete or masonry wall. See 
Fig. 1. 

angle bead: A molded strip used in an 
angle, usually where two walls meet 
at right angles. See corner bead. 



Fig. 1. Anchors 






angle bonds 
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area 


anglft bond*: In masonry work, brick 
or metal ties used to bind the angles 
or corners of the walls together, 
angle brocket: A type of support which 
has two faces usually at right angles 
to each other. To increase the 
strength, a web is sometimes added, 
angle closer: In masonry, a portion Df a 
whole brick which is used to close 
up the bond of brickwork at corners. 
See closer. 

ongle dividers: A tool primarily designed 
for bisecting angles. It can also be 
used as a try square. 

□ngle guugn: A tool Used to Set off and 
test angles in work done by carpen¬ 
ters, bricklayers, and masons, 
angle iron: A section Df a strip of struc¬ 
tural iron bent to form a right angle, 
anhydrous lime: Unslackcd lime which 
is made from almost pure limestone. 
Same as quicklime. Also called com¬ 
mon lime. 

annual ring-. The arrangement of the 
wood of a tree in concentric rings, Dr 
layers, due to the fact that it is 
formed gradually, one ring being 
added each year. For this reason the 
rings are called annual rings. The 
rings can easily be counted in cross 
section of a tree trunk. If a tree is 
cut close to the ground, the age of 
the trpe can be estimated by the 
number of annual growth rings. See 
Fig. 2. 

onto: A rectangular pier or pilaster 
formed by thickening a wall at its 
extremity; often furnished with a 
capital and base; also, a special type 
of pier formed by thickening a wall at 
its termination. A pilaster opposite 
another, as on a door jamb, 
open stone: A triangular stone at the 
top of a gable wall, often decorated 
with a carved trefoil. Sometimes 
called a saddle stone. 

□pron: A plain or molded finish piece 
below the stool of a window; put on 
to cover the rough edge of the 
plastering. See Fig. 20. 
orbar: A type of detached latticework, 
or an archway of latticework. See 
trellis. 

arc: Any part of the circumjerem : of 
a circle. 



Fig. 2. Annual Rings 


arcade: An arched roof, or covered 
passageway; a Series of arches sup¬ 
ported either on piers or pillars. An 
arcade may be either attached to a 
wall or detached from the wall, 
arch: A curved or pointed structural 
member supported at the sides or ends. 
An arch is used to bridge or span an 
opening, usually a passageway Dr open 
spaces. An arch may also be used to 
sustain weight, as the arch of a bridge, 
□rch bar: A support for a flat arch. The 
support may be either a strip of iron or 
a flat bar. 

arch brick: Special wedge-shaped brick 
used in the building of an arch; also 
suitable for other circular work; a 
term also applied to brick which 
have been overburned by being 
placed in contact with the fire in the 
arch Df the kiln. 

architect: One who designs and oversees 
the construction of a building; any¬ 
one skilled in methods of construction 
and in planning buildings; a profes¬ 
sional student of architecture, 
arch stone: A stone shaped like a wedge 
for use in an arch. Same as voussoir. 
archway: The passageway under an arch, 
□roo: Ap uncovered space, such as an 
open court; also, a sunken space 
around the basement d/ a building, 
providing access and natural lighting 
and ventilation. Same as areaway. 
See Fig. 3. 


area drain 
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ashlar 



area drain: A drain set in the floor Df 
a baseinpnt areawav, any depressed 
entryway, a loading platform, or a 
cemented driveway which cannot be 
drained otherwise. See Fig. 3. 
oronwny: An open subsurface space 
around a basement window or door¬ 
way, adjacent to the foundation 
walls. An areaway provides a means 
of admitting light and air for ven¬ 
tilation, and also affords access to 
the basement or cellar. See prefabri¬ 
cated areaway, Figs. 3 and 46. 


armored concrete: Concrete which has 
been strengthened by reinforcing 
wiLh steel rods or steel plates. See 
reinforced concrete. 

arris: An edge or ridge where two sur¬ 
faces meet. The sharp edge formed 
where two moldings meet is com¬ 
monly called an arris, 
artificial stone: A special kind of manu¬ 
factured product resembling a natu¬ 
ral stone. A common type is made 
from pulverized quarry refuse mixed 
with Portland cement (sometimes 
colored) and water. After being 
pressed into molds, the mixture is 
allowed to dry out, and then is sea¬ 
soned in the open air for several 
months before being used, 
artisan: A skilled craftsman; an artist; 
one trained in a special mechanical art 
or trade; a handicraftsman who manu¬ 
factures articles of wood or other 
material. 

asbestos cemont: A fire-resisting, water¬ 
proofing material made by combin¬ 
ing Portland cement with asbestos 
fibers. 

asbestos shingles: A type of shingle made 
for fixepruof purposes. The principal 
composition of these shingles is asbes¬ 
tos, which is incombustible, noncon¬ 
ducting, and chemically resistant to 
fire. This makes asbestos shingles 
highly desirable for roof covering, 
ashlar: One of the studs or uprights 
between floor beams and rafters in a 
garret. A short stud cutting off the 



COURSED A5HLAR 


RANDOM ASHLAR 


Fig. 4. Ashlar 

























ashlar brick [ 5 ] awning window 


angle between floor and roof in an 
attic, thus affording a wall of some 
height. Also, squared stone used in 
foundations and for facing of certain 
types of masonry walls. See Fig. 4. 

aihlor brick: A brick that has been 
rough-hackled on the face to make it 
resemble stone. 

aihlor masonry: Masonry work of 

sawed, dressed, tooled, or quarry¬ 
faced stone with proper bond. See 
Fig. 4. 

aspen: A tree common in many parts of 
the United States. It is especially 
noted for the trembling of its leaves 
which are never still. The wood has 
little commercial value except as pulp 
for the manufacture of paper. For 
paper pulp, aspen wood ranks in im¬ 
portance next to spruce and hemlock. 
The aspen tree grows to a height of 5U 
feet and the wood weighs 25 pounds 
per cubic foot. 

□spholf cement: A cement, prepared by 
refining petroleum until it is frpe 
from watc and all foreign material, 
except the mineral matter naturally 
contained in the asphalt. It should 
contain less than one per cent of ash. 

osiize: In masonry, a cylinder-shaped 
block of stone which forms part of a 
column, or of a layer of stune in a 
building. 

astragal: A small semicircular molding, 
either ornamental or plain, used far 
covering a joint between doors. For 
decorative purposes it is sometimes 
cut in the form of a string of beads. 

atrium: A large hallway or lobby with 
galleries at each floor level on three 
or more sides. 

attic: A garret; the room or space di¬ 
rectly below the roof of a building. In 
modern buildings the attic is the space 
between the roof and the ceiling of the 
upper story. In classical structures 
the attic is the space, or low room, 
above the entablature or main cornice 
of a building. 

auger: A wood-boring tool used by the 
carpenter for boring holes larger than 
can be made with a gimlet. The handle 
of an auger is attached at right angles 
to the tool line. There are several dif¬ 


ferent types of augers made for various 
purposes. 

ouger bit: An auger without a handle to 
be used in a brace. Such a bit has 
square tapered Bhanks made to fit in 
the socket of a common brace. This 
combination tool is known as a brace 
and bit. 

automatic groutor.- A pressurized steel 
form, faced with foam rubber, which 
forces grout in and around stones, or 
brick, after it has been poured in 
from the top of stonework, 
avoirdupois weight: A system of weights 
in common use in English-speaking 
countries for weighing all commodities 
except precious stones and metals, also 
precious drugs. In this system Iff 
ounces equal one pound; 2,000 pounds 
equal one short ton; a long ton con¬ 
tains 2,240 pounds. 

awl: A small sharp-pointed instrument 
used by the carpenter for making holes 
for nails or screws. The carpenter 
often uses an awl to mark lines where 
pencil marks might become erased, 
awl haft: The handle of an awl. 
awning window: A type of window in 
which each- light opens outward on 
its own hinges, which are placed at 
its upper edge. Such windows are 
often used as ventilators in connec¬ 
tion with fixed picture windows. See 
Fig. 5. 
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axhammer: A type of cutting tool, or 
ax, having two cutting edges, or one 
cutting edge and one hammer face, 
used for dressing or spalling the 
rougher kinds of stone. 

B 

back band: The exterior finish, Dr out¬ 
side member, of a door or window cas¬ 
ing. 

back filling: Coarse dirt, broken stone, 
or other material used to build up the 
ground level around the basement or 
foundation walls uf a house to provide 
a slope for drainage of water away 
from the foundation, 
backing hip rafter: The beveling arris as 
at corners of hip rafters to tie up with 
adjacent roof surfaces, 
backing of a joist or rafter: The blocking 
used to bring a narrow joist up to the 
height of the regular width j Dists. The 
widths of joists or rafters may vary, 
and in order to assure even floors Dr 
roofs some of the joists or rafters must 
be blocked up until all the upper sur¬ 
faces are of the same level, 
backing of a wall: The rough inner face 
of a wall; the material which is used tD 
fill in behind a retaining wall, 
backing tier: In masonry, the tier of 
rough brickwork which backs up the 
Jace tier of an exterior wall for a 
residence or other well-built brick 
structure. This part of a brick wall 



is often of a cheaper grade of brick 
than that used for the face tier. See 
Fig. 6. 

back plastering: The application of a 
%" thick mortar coat on the back of 
the facing tier for purposes of 
moisture-proofing and air-proofing; 
also called purging. See Fig. 41. 
backsow: Any saw with its blade stif¬ 
fened by an additional meta^ strip 
along the back. The hacksaw is com¬ 
monly used in cabinet work as a bench 
saw. 

badger: An implement used to clean 
out the excess mortar at the joints of 
a drain after it has been laid, 
badigeon: In building, a kind of ce¬ 
ment or paste made by mixing suita¬ 
ble materials for filling holes or cov¬ 
ering defects in stones or wood, 
balk: A large squared timber, or beam, 
balloon framing: A type of building 

construction in which the studs ex¬ 
tend in one piece from the founda¬ 
tion to the roof; in addition to being 
supported by a ledger board, the 
second-floor joists arc nailed tD the 
studs. See P"ig. 7. 

ball peen hammer.- A hammer having a 
peen which is hemispherical in 
shape; used especially by metal 
workers and stonemasons, 
baluster: One of a scries of small pil¬ 
lars. or units, of a balustrade; an up¬ 
right. support of the railing for a 
stairway. See closed-string stair , Fig. 
50. 

balustrade: A railing consisting of a 
series of small columns connected at 
the top by a coping; a row of balusters 
surmounted by a rail, 
band saw: A saw in the form of an end¬ 
less serrated steel belt running on re¬ 
volving pulleys; the saw is used in 
cutting woodwork; also used for metal 
work. 

banister: The balustrade of a staircase; 

a corruption of the word baluster. 
banker: In masonry, a type of work¬ 
bench on which bricklayers and 
stonemasons work when shaping 
arches or other construction requir¬ 
ing shaped materials. 




























bar clamp 


batter board 


[B] 


bar clamp: A device consisting of a long 
bar and two clamping jaws, used by 
woodworkers for clamping large work, 
bargeboard: The decorative board cover¬ 
ing the projecting portion of a gable 
roof; the same as a verge board; dur¬ 
ing the late part of the nineteenth 
century, bargeboards frequently were 
extremely ornate. 

barge course: A part of the tiling which 
usually projects beyond the principal 
rafters or bargeboards, along the 
sloping edge of a gable roof; also, a 
course of brick laid on edge to form 
the coping of a wall. See bargeboard. 
bark pocket: A patch of bark nearly, or 
wholly, enclosed in the wood is known 
as a bark pocket. 

base: The lowest part of a wall, pier, 
monument, or culumn; the lower part 
of a complete architectural design, 
baseboard: A board forming the base of 
something; the finishing board cover¬ 
ing the edge of the plastered wall 
where the wall and floor meet; a line 
of boarding around the interior walls 
of a room, next to the floor, 
base course: A footing course, as the 
lowest course of masonry of a wall or 
pier; the foundation course on which 
the remainder rests, 
basement: The story of a building next 
below the main fluor; a story partly 
or wholly below the ground level; the 
finished portion of a building below 
the main floor, or section; also, the 
lowest division of the walls of a build¬ 
ing. 

base molding: The molding above the 
plinth of a wall, pillar, or pedestal; 
the part between the shaft and the 
pedestal, or if there is no pedestal, the 
part between the shaft and the plinth. 

base trim: The finish at the base of a 
piece of work, as a board or molding 
used for finishing the ldwer part of an 
inside wall, such as a baseboard; the 
lower part of a column which may 
consist of several decorative features, 
including various members which 
make up the base as a whole; these 
may include an ornate pedestal and 
other decorative parts. 

baitard tuck pointing: In masonry, a 


type of pointing of joints whereby a 
wider ridge is formed along the cen¬ 
ter of the joints than in true tuck 
pointing of mortar joints. See tuck 
pointing. 

bat: A piece of brick with one end 
whole, the other end broken off. 

batten: A thin, narrow strip of board 
used for various purposes; a piece of 
wood nailed across the surface of one 
or more boards to prevent warping; 
a narrow strip of board used to cover 
cracks between boards; a small mold¬ 
ing used for covering joints between 
sheathing boards to keep out moisture. 
When sheathing is placed on walls in 
a vertical position and the joints 
covered by battens, a type of siding is 
formed known as boards and battens. 
This form of siding is commonly used 
on small buildings, farm structures, 
and railroad buildings. A cleat is 
sometimes called a batten. Squared 
timbers of a special size used for floor¬ 
ing are also known as battens. These 
usually measure 7 inches in width, 2Y 2 
inches in thickness, and 6 feet, or more, 
in length. 

batten door: A door made of sheathing 
boards reinforced with strips of boards 
nailed crossways and the nails clinched 
on the opposite side. 

batter: A receding upward slope; the 
backward inclination of a timber or 
wall which is out of plumb; the up¬ 
ward and backward slope of a retain¬ 
ing wall which inclines away from a 
person who is standing facing it. A 
wall is sometimes constructed with a 
sloping outer face while the inner sur¬ 
face is perpendicular; thus the thick¬ 
ness of the wall diminishes toward the 
top. 

batter board: Usually, one of two hori¬ 
zontal boards nailed to a post set 
up near the proposed corner of an 
excavation for a new building. The 
builder cuts notches or drives nails 
in the boards to hold the stretched 
building cord which marks the out¬ 
line of the structure. The boards 
and strings are used for relocating 
the exact corner of the building at 
the bottom of the finished excava¬ 
tion. See Fig. 8. 
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bead: A circular or semicircular mold¬ 
ing; a beaded molding is known as 
beading; when the beads are flush 
with the surface and separated by 
grooves, this type of molding is called 
quirk bead. 

bead plane: A special type of plane used 
for cutting beads. 

B & C B: An abbreviation for the term 
beaded on the edge and center. 
beam: Any large piece of timber, stone, 
iron, or other material, used to support 
a load over an opening, or from post 
to post; one of the principal horizontal 
timbers, relatively long, used for sup¬ 
porting the floors of a building, 
beam ceiling; A type of construction in 
which the beams of the ceiling, usually 
placed in a horizontal position, are ex¬ 
posed to view. The beams may be 
either true or false, but if properly 
constructed the appearance of the ceil¬ 
ing will be the same, whether the 
beams are false or true, 
beam fill: Masonry or concrete used to 
fill the spaces between joists; also, 
between a basement or foundation 
wall and the framework of a struc¬ 
ture, to provide fire stops in outside 
walls for checking fires which start in 
the basement of a building, 
bearing: That portion of a beam or truss 
which rests upon a support; that part 
of any member of a building that rests 
upon its supports. 

bearing plat*: A plate placed under a 
heavily loaded truss beam, girder, Dr 


column, to distribute the load bo the 
pressure of its weight will not exceed 
the bearing strength of the support¬ 
ing member. 

bearing wall Dr partition: A wall which 
Sllpports the floors and roof in a build¬ 
ing; a partition that carries the floor 
joists and other partitions above it. 

bed: In masonry, a layer of cement 
Dr mortar in which the stone or brick 
is embedded, or against which it 
bears; either of the horizontal sur¬ 
faces of a stone in position, as the' 
upper and lower beds; the lower sur¬ 
face of a brick, slate, or tile. 

bed dowel: A dowel placed in the cen¬ 
ter of a stone bed. 

bed joinh In brickwork, the horizontal 
joint upon which the bricks rest 
(Fig. 6); also, the radiating joints of 
an arch. 

bed molding: Finish molding used where 
the eaves of a building meet the top of 
the outside walls; the moldings, in any 
architectural order, used as a finish im¬ 
mediately beneath the corona and 
above the frieze; any molding in an 
angle, as between the projection of the 
overhanging eaves of a building and 
the sidewalls. 

bed of a stons: The under surface of 
a stone; when the upper surface is 
prepared to receive another stone, it 
is called the top bed, and the natural 
stratification of the stone is called 
the natural bed. 

bedplate: A foundation plate used as a 
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support for some structural part; a 
metal plate used as a bed, or rest, for 
a machine; a foundation framing 
forming the bottom of a furnace, 
bad stone: A large foundation stone, 
as one used to support a girder, 
belt courses: A layer of stone or molded 
work carried at the same level across 
Dr around a building. Also, a decora¬ 
tive feature, as a horizontal band 
around a building, or around a col¬ 
umn. Two types of belt courses are 
shown in Fig. 9. 



Fig. 0. Belt Courses 


bench dog: A wooden or metal peg 
placed in a hole near the end of a 
workbench to prevent a piece of work 
from slipping out of position or off 
from the bench. 

bench hook: A hook-shaped device used 
to prevent a piece of work from slip¬ 
ping on the bench during certain op¬ 
erations; a flat timber or board with 
cleats nailed on each side and one on 
each end to hold a piece of work in 
position and to prevent slipping which 
might cause injury to the top of the 
workbench. 

bench marks: A basis for computing ele¬ 
vations by means of identification 
marks Dr symbols on stone, metal, or 
other durable matter, permanently 
fixed in the ground, and from which 
differences of elevations are measured, 
bench plane: Any plane used constantly 
and kept handy on the bench; a plane 
used on the bench as a jack plane, a 
truing plane, ur a smoothing plane, 
bench stop: An adjustable metal device, 
usually nutched, attached near one 
end of a workbench, to hold a piece 
of work while it is being planed, 
bench table: A COUl'SC of projecting 
stones forming a stone seat running 
around the walls at the base of a 
building such as a large church; a 
projecting course around the base of 
a pillar sufficient to form a seat, 
bent: A framework transverse to the 
length of a structure usually designed 
to carry lateral as well as vertical 
loads. 

bevel: One side of a solid body which 
is inclined in respect to another side, 
with the angle between the two sides 
being either greater or less than a 
right angle; a sloping edge. See T 
bevel, Fig. 51. 

bevel siding: A board used for wall cover¬ 
ing, as the shingle, which is thicker 
along one edge. When placed on the 
wall the thicker edge overlaps the 
thinner edge of the siding below to 
shed water. The face width of the 
bevel siding is from 3 V 2 " to 11^4" wide 
bid: An offer to furnish, at a specified 
price, supplies or equipment for per¬ 
forming a designated piece of work; 
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an offer to pay a specified sum for 
goods sold at auction, 
biscuit: A term applied to unglazed tile 
Dr ware after first firing in a biscuit 
oven, but before glazing, 
bit brnco or bit stock: A curved device 
used for holding boring or drilling 
tools; a bit stock, with a curved 
handle, designed to give greater le¬ 
verage than is afforded by a boring 
tool with a straight handle. See Fig. 
13. 

binds: The longer of the two extend¬ 
ing arms of the framing square, usu¬ 
ally 24 inches long and 2 inches wide. 
The tongue of the square forms a 
right angle with the blade. Rafter 
framing tables and essex board meas¬ 
ure tables appear on the faces of the 
blade of the square. Also called body. 
blank flue: If the space on one side of 
a fireplace is not needed for a flue, 
a chamber is built in and closed off 
at the top in order to conserve ma¬ 
terial and labor, and to balance the 
weight. 

blscder tile: The pipe placed in the 
foundation walls of a building, to 
allow the surface water accumulated 
by the outside tile drain to pass in¬ 
to the drain provided on the inside 
of the foundation wall. Sometimes 
called bleeder pipe. See Fig. 10. 
blemish: Any imperfection which mars 
the appearance of wood, 
blind header: In masonry work, stones 
or bricks having the appearance of 
headers; they really are only short 
blocks of stone or the ends of bricks, 
block: In building construction, a small 
piece of wood glued into the interior 
angle of a joint to strengthen and 
stiffen the joint (Fig. 30); a piece of 
wood placed back of a wainscot for 
support and to hold it away from the 
wall; a building unit of terra cotta 
or cement which differs from brick 
in being larger and sometimes hol¬ 
low; also, a small piece of stone 
which has been cut down, usually 
for attaching a rope for lifting pur¬ 
poses. 

block-in-courss: A kind of masonry used 
for heavy engineering construction, 



in which the stones are carefully 
squared and finished to make close 
joints, and the faces are dressed with 
a hammer. 

block-in-course bond: In masonry, a 
bond used for uniting the concentric 
courses of an arch by inserting trans¬ 
verse courses, or uoiissoirs, at inter¬ 
vals. 

blocking courw: In masonry, a finishing 
course of stones on top of a cornice, 
showing above the cornice, and 
crowning the walls, usually serving 
as a sort of solid parapet, forming 
a small architectural attic, 
block plane: A tool used for working end 
grain. This type of plane is usually 
small in size, measuring from 5 to 7 
inches in length. The cutting bevel 
is placed up instead of down, and has 
no cap iron. Designed to use in one 
hand when in operation, 
bloom: An efflorescence which some¬ 
times appears on masonry walls, es¬ 
pecially on a brick wall. Also a de¬ 
fect on a varnished surface usually 
caused by a damp atmosphere, 
blueprint; A working plan used by trades¬ 
men on a construction job; an archi¬ 
tectural drawing made by draftsmen, 
then transferred to chemically treated 
paper by exposure tD sunlight, or 
strong artificial light. The sensitized 
paper, to which the drawing is trans¬ 
ferred, turns blue when exposed to 
light. 

blue stain: A discoloration of lumber due 
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to a fungus growth in the unseasoned 
wood. Although blue stain mars the 
appearance of lumber, it does not seri¬ 
ously affect the strength of the timber, 
bluestone: A grayish-blue sandstone 

quarried near the Hudson River; 
much used in the East as a building 
stone, especially for window and 
door sills; also used for lintels, 
board measure: A system of measurement 
for lumber. The unit of measure being 
one board foot which is represented by 
a piece of lumber 1 foot square and 
1 inch thick. Quantities of lumber are 
designated and prices determined in 
terms of board feet. 
board rule: A measuring device with vari¬ 
ous scales for finding the number of 
board feet in a quantity of lumber 
without calculation; a graduated scale 
used in checking lumber to find the 
cubic contents of a board without 
mathematical calculation, 
boasted work: In masonry, a dressed 
stone having a finish on the face 
similar t) tooled work. Boasting 
may be done by hand or with a ma¬ 
chine tool. 

boaster: In stone masonry, a chisel 
used to smooth the surface of hard 
stone or to remove tool marks, 
body: Same as the blade of a framing 
square. 

bolster: A crosspiece on an arch center¬ 
ing, running from rib to rib; the bear¬ 
ing place of a truss bridge upon a pier; 
a top piece on a post used to lengthen 
the bearing of a beam, 
band: In masonry and bricklaying, the 
arrangement of brick or stone in a 
wall by lapping them upon one an¬ 
other, to prevent vertical joints fall¬ 
ing over each other. As the building 
goes up, an inseparable mass is 
formed by tying the face and back¬ 
ing together. Various types of bond 
are shown in Fig. 11. 
bonditones: In masonry, stones running 
through the thickness of a wall at 
right angles to its base to bind the 
wall together. 

boxings: In masonry, stones which are 
roughly dressed, such as corbels and 


quoins, built in so as to project, and 
then finish-dressed in position. 

Boston hip roof: A method of shingling 
used to cover the joint, or hip, of a 
hip roof. To insure a watertight job, 
a double row of shingles or slate is laid 
lengthwise along the hip. 
boulder wall: In masonry, a type d( 
rustic wall composed of boulders, 
usually undressed, and mortar, 
bow: Any part of a building which pro¬ 
jects in the form of an arc or of a 
polygon. 

bow saw: A special type of saw used for 
making curved cuts. The blade which 
is thin and narrow is held in tension by 
the leverage obtained through the 
twisting of a cord, or by means of rods 
and turnbuckle. 

boa column: A type of built-up hollow 
column used in porch construction; it 
is usually square in form, 
box frame: A window frame containing 
boxes for holding the sash weights. 
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Fig. 12. Bdx Sill 

box sill: A header nailed on the ends 
of joists and resting Dn a wall plate. 
It is used in frame-building construc¬ 
tion. See Fig. 12. 

brace: A piece of wood or other mate¬ 
rial used to resist weight or pressure 
of loads; an inclined piece of timber 
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used as a support to stiffen some 
part of a structure; a support used 
to help huld parts of furniture in 
place, giving strength and durability 
to the entire piece. A term also ap¬ 
plied to a tool with which auger bits 
are turned for boring holes in wood. 
A bit brace is shown in Fig. 13. 



Fig. 13. Brace 


brace bit: A tool used for boring holes 
in wood. An ordinary bit has square, 
tapered shanks to fit into the socket 
of a common brace. 

brace Frame: A type of framework for a 
building in which the corner posts are 
braced to sills and plates, 
brace jowi: The parts of a bit brace 
which clamp around the tapered 
shank of a bit. See Fig. 13. 
brace measure: A table which appears 
on the tongue of a framing square. 
This table gives the lengths of com¬ 
mon 45° braces plus the length of a 
brace with a run of 18" to 24" of rise. 
Limited in use to braces conforming 
to these specifications, 
bracing: The ties and rods used for sup¬ 
porting and strengthening the various 
parts of a building. 

bracket: A projection from the face of a 
wall used as a support for a comice, 
or some ornamental feature; a support 
for a shelf. 

brad: A thin, usually small, nail made of 
wire with a uniform thickness through¬ 
out and a small head, 
bradawl: A short straight awl with a 
chisel or cutting edge at the end; a 
nontapering awl. 

break: A lapse in continuity; in build¬ 
ing, any projection from the general 
surface of a wall; an abrupt change in 
direction as in a wall. 


breaking of joints: A staggering of joints 
to prevent a straight line of vertical 
joints. The arrangement of boards so 
as not to allow vertical joints to come 
immediately over each other, 
break iron: An iron fastened to the top 
of the bit of a plane. The purpose of 
the iron is to curl and break the shav¬ 
ings. 

breast drill: A small tool used for drilling 
holes by hand in wood or metal. A 
hand-turned crank transmits power 
through bevel gears to the drill chuck, 
breastsummer: A heavy timber, or sum¬ 
mer, placed horizontally over a large 
opening; a beam flush with a wall or 
partition which it supports; a lintel 
over u large winduw of a store, or shop, 
where the lintel must support the 
superstructure above it. 
breoze concrete: A concrete composed 
of coke breeze, sand, and Portland 
cement. It is a relatively cheap con¬ 
crete and nails can be driven into it, 



Fig. 14. Brick Hammer 

but it has inferior fire-resistive prop¬ 
erties. Also called coke breeze con¬ 
crete. 

breezBway: A covered passage, open at 
each end, which passes through a 
house or between two structures, 
increasing ventilation and adding an 
outdoor living effect, 
brick: Block of material used for build¬ 
ing or paving purposes. The brick 
are made from clay or a clay mixture 
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molded into blocks which are then 
hardened by drying in the sun or 
baking in a kiln. American-made 
brick average 2Vt x 4 x B inches in 
size. 

brick beam: A lintel made of brick, 
with iron straps. 

brick cement: A waterproofed masonry 
cement employed for every kind of 
brick, concrete brick, tile, or stone 
masonry, and also in stucco work, 
brick facing: The same as brick veneer. 
bricklayer’s hammer: A tool Used by 
bricklayers for dressing brick. It has 
both a sharpened peen and a ham¬ 
mer head. See Fig. 14. 
brick nagging: In a wood-framed wall 
or partition, brickwork used to fill in 
the spaces between studs or timbers; 
also called brick-and-stud work, 
brick pier: A detached mass of masonry 
which serves as a support, 
brick set: In masonry, a tool used to 
cut bricks when exact surfaces are 
required. The bricklayer’s hammer is 
used to force the chisel-like brick set 
into the brick. 

brick trimmer: An arch built of brick 
between trimmers in the thickness 
of an upper floor to support a hearth 
and to guard against fire, 
brick trowel: In masonry, a flat triangu¬ 
lar-shaped trowel used by bricklay¬ 
ers for picking up mortar and spread¬ 
ing it on a wall. See buttering trowel. 
brick veneer: A brick facing applied to 
the surface of the walls of a frame 
structure, or other types of structures, 
bridging: An arrangement of small 
wooden pieces between timbers, such 
as joists, to stiffen them and hold them 
in place; a method of bracing parti¬ 
tion studding and floor joists by the 
use of short strips of wood; cross 
bridging used between floor joists; 
usually a piece of 1x3, 2x2, or 2x4 
Solid bridging used between partition 
studs is the same size as the studding. 
British thermal unit: The quantity of heat 
required to raise the temperature of 
one pound of pure water one degree 
Fahrenheit at or near the temperature 
of maximum density of water 39 de¬ 


grees Fahrenheit. Abbreviation B.t.u. 

broached work: In masonry, broad 
grooves which give a finish to a 
building stone, made by dressing the 
stone with a punch. 

brush or spray coat: A waterproofing 
application of one or more coats of 
asphalt, or a commercial waterproof¬ 
ing, on the exterior of the founda¬ 
tion, below grade line, with a brush, 
trowel, or by spraying. May be used 
where subgrade moisture problems 
are not severe. 

builders' tape: Steel measuring tape 
usually 50 or 100 feet in length, con¬ 
tained in a circular case. Builders’ 
tape is made sometimes of fabricated 

materials. 

building: A structure used especially for 
a dwelling, bam, factory, store, shop, 
or warehouse; the art, or work, of as¬ 
sembling materials and putting them 
together in the form of a structure; 
the act of one who or that which 
builds. 

building block: Any hollow rectangular 
block of burned clay, terra cotta, 
concrete, cement, or glass, manufac¬ 
tured for use as building material. 

building line: The line, or limit, on a 
city lot beyond which the law forbids 
the erection of a building; also, a sec¬ 
ond line on a building site within 
which the walls of the building must 
be confined; that is, the outside face of 
the wall of the building must coincide 
with this line. 

building paper: A form of heavy paper 
prepared especially for construction 
work. It is used between rough and 
finish floors, and between sheathing 
and siding, as an insulation and to 
keep out vermin. It is used, also, as 
an undercovering on roofs as a protec¬ 
tion against weather. 

building stone: An architectural term 
applied in general to any kind of 
stone which may be used in the con¬ 
struction of a building, such as lime¬ 
stone, sandstone, granite, marble, or 
others. 

bull header: In masonry, a brick hav¬ 
ing one rounded corner, usually laid 
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with the short face exposed to form 
the brick sill under and beyond a 
window frame; also used as a quoin 
or around doorways. 

bull nose: An exterior angle which is 
rounded to eliminate a sharp or 
square corner. In masonry, a brick 
having one rounded corner; in car¬ 
pentry, a stair step with a rounded 
end used as a starting step. Also 
called bull's nose. 

bull-nose plone: A small plane which can 
be used in corners or other places dif¬ 
ficult to reach. The mouth can be 
adjusted for coarse or fine work. 



bull's-eye arch: An arch forming a com¬ 
plete circle. 

bull stretcher: A brick with one comer 
rounded and laid with the long face 
exposed, as a quoin. 
bungalow: A one-story house with low 
sweeping lines and a wide veranda; 
sometimes the attic is finished as a 
second story. This type of dwelling 
was first developed in India. In the 
United States, the bungalow has be¬ 
come especially popular as a country 
or seaside residence. 

burl: An abnormal growth on the trunks 
of many trees; an excrescence often in 
the form of a flattened hemisphere; 
veneer made from these excrescences, 
an especially beautiful burl veneer is 
cut from the stumps of walnut trees. 
Burnett's process: The infusion of timber 
with chloride of zinc as a preservative, 
burnisher: A tool, of hardened steel, used 
for finishing and polishing metal work 
by friction. The burnisher is held 
against the revolving metal piece 
which receives a smooth polished sur¬ 
face due to the compression of the 
outer layer of the metal. This tool is 
used, also, to turn the edge of a 
scraper. 


burn: In brick making, lumps of brick 
which have fused together during 
the process of burning; often mis- 
shapened and used for rough walling, 
butt: A hinge of any type except a strap 
hinge. 

butterfly roof: A mof constructed so as 
to appear as two shed roofs con¬ 
nected at the lower edges. See Fig. 
15. 

buttering: In masonry, the process of 
spreading mortar on the edges of a 
brick before laying it. 
buttering trowel: In masonry, a flat tool 
similar to, but smaller than, the 
brick trowel; used for spreading 
mortar Dn a brick before it is placed 
in position 

butt hinge: A hinge secured to the edge 
of a door and the face of the jamb it 
meets when the door is closed, as dis¬ 
tinguished from the strap hinge. 
Usually mortised into the door and 
jamb. 

butt joint: Any joint made by fastening 
two parts together end to end with¬ 
out overlapping. See Figs. 29 and 30. 
buttress: A projecting structure built 
against a wall or building to give it 
greater strength and stability, 
buzz saw: A circular saw. 

C 

cabinet: A piece of furniture, fitted with 
shelves or drawers, sometimes both, 
and enclosed with doors, as a kitchen 
cabinet for holding small kitchen 
equipment; a case with shelves or 
drawers used as a depository for vari¬ 
ous articles, such as jewels or precious 
stones. The doors for such cases are 
often made of glass, especially when 
the cases are used for display purposes, 
cabinet latch: A name applied to various 
kinds of catches. These range from 
the typB of Catch used on refrigerator 
doors to the horizontal spring-and- 
bolt latch operated by turning a knob, 
as on kitchen cabinets, 
cabinet scraper: A tool, made of a flat 
piece of steel, designed with an edge 
in such a shape that when the imple¬ 
ment is drawn over a surface of wood 
any irregularities, or uneven places, 
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will be removed, leaving the surface 
clean and smooth. The cabinet 
scraper is used for final smoothing of 
surfaces before sandpapering, 
cobinehvork: The work of one who makes 
fine furniture, Dr beautifully finished 
woodwork of any kind, 
cabin hook: A type of fastener, consist¬ 
ing of a small hook and eye, used on 
the doors of cabinets, 
caisson: A deeply recessed panel sunk 
in a ceiling or soffit; also, a water¬ 
tight box used for surrounding work 
involved in laying a foundation of 
any structure below water, 
caisson pile: A type of pile which has 
been made watertight by surround¬ 
ing it with concrete, 
calcining: A term applied to the process 
of producing lime by the heating of 
limestone to a high temperature. 
The same as lime-burning. 
calking: The process of driving tarred 
oakum or other material into the 
seams between planks to make the 
joints watertight, airtight, or steam 
tight; to fill seams of a ship to prevent 
leaking; to fill or close seams or crev¬ 
ices with rust cement, 
calking tool : A tool used for driving 
tarred oakum, cotton, and other mate¬ 
rials into seams and crevices to make 
joints watertight and airtight. The 
calking tool is made of steel and in ap¬ 
pearance somewhat resembles a chisel, 
calyon: In building, flint or pebble 
stone used in wall construction, 
comber: A slight arching Dr convexity of 
a timber, or beam; the amount of up¬ 
ward curve given to an arched bar, 
beam, or girder to prevent the member 
from becoming concave due to its own 
weight or the weight of the load it 
must carry. 

conopy: A rooflike structure projecting 
from a wall or supported on pillars, as 
an ornamental feature, 
cant: To incline at an angle; to tilt; to 
set up on a slant, or at an angle; also 
a molding formed of plain surfaces and 
angles rather than curves, 
cant brick: In masonry, a. purpose- 
made brick with one side- beveled. 
See splayed brick. 


cant hook: A stout wooden lever with an 
adjustable steel, or iron, hook near the 
lever end. The cant hook is used for 
rolling logs and telephone, or tele¬ 
graph, poles. 

cantilever: A projecting beam supported 
only at one end; a large bracket, 
usually ornamental, for supporting a 
balcony or cornice; two bracketlike 
arms projecting toward each other 
from opposite piers or banks to form 
the span of a bridge making what is 
known as a cantilever bridge. 

canting strip: A projecting molding near 
the bottom of a wall to direct rain 
water away from the foundation wall; 
in frame buildings, the same as a water 
table. 

cap: The top parts of columns, doors, 
and moldings; the coping of a wall; a 
cornice over a door; the lintel over a 
door or window frame; a top piece. 

capping: The uppermost part on top of 
a piece of work; a crowning, or top¬ 
ping part. 

capping brick: In masonry, brick which 
arc specially shaped for capping the 
exposed top of a wall. Same as cop¬ 
ing brick. 

cap stone: Stone used for the crown 
or top part of a structure. 

Carborundum: A trade-mark for an abra¬ 
sive made from a combination of car¬ 
bon and silicon, and sometimes used 
instead of emery. 

carborundum doth or paper: An abrasive 
cloth or paper made by covering the 
material with powdered carborundum 
held in place by some adhesive, such as 
glue. 



Fig. 10. Carport 
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carcase: The frame of a house; the un¬ 
finished framework, or skeleton, of a 
building or ship. Also carcass. 
carpet strip: A piece beneath a door at¬ 
tached to the floor. 

carport: A garage, built into a house, 
which has a roof but only one or two 
side walls. Generally found in mild 
climates. See Fig. 16. 
carriage: The support for the steps of a 
wooden stairway; these supports may 
be either of wood or steel, 
casement window: Windows with sash 
that open on hinges; a window sash 
made to open by turning on hinges at¬ 
tached to its vertical edge, 
cosing: The framework around a window 
or door. 

caster: A wheel, or set of wheels, 
mounted in a swivel frame attached 
to the feet or base of a piece of furni¬ 
ture, trucks, and portable machines. 
Casters help in the moving of furni¬ 
ture without injury to the floor, 
catch basin: A cistern, or depression, at 
the point where a gutter discharges 
into a sewer to catch any object which 
would not readily pass through the 
sewers; a reservoir to catch and retain 
surface drainage; a receptacle at an 
opening into a sewer to retain any 
matter which would not easily pass 
through the sewer; a trap to catch and 
hold fats, grease, and oil from kitchen 
sinks to prevent them from passing 
into the sewer. 

coul: A tool used in forming veneer to 
the shape of a curved surface, 
cavetto: A quarter round, concave mold¬ 
ing; a concave ornamental molding 
opposed in effect to the ovolo—the 
quarter of a circle called the quarter 
round. 

cavil: In masonry, a kind of heavy 
sledge hammer, having one blunt end 
and one pointed end, used for rough 
dressing of stone at the quarry; a 
term also applied to a small stone 
ax resembling a jedding ax. 
cavity wall: A hollow wall, usually con¬ 
sisting of two brick walls erected a 
few inches apart and joined together 
with ties of metal or brick. Such 


walls increase thermal resistance and 
prevent rain from driving through 
to the inner face. Also called hollow 
wall. See Fig. 36. 

cellar: A room, or set of rooms, below 
the surface of the ground, used espe¬ 
cially for keeping provisions and other 
stores; a room beneath the main por¬ 
tion of a building. In modem homes, 
the heating plant is usually located in 
the cellar. 

cement: In building, a material for 
binding other material or articles to¬ 
gether; usually plastic at the time 
of application but hardens when in 
place; any substance which causes 
bodies to adhere to one another, 
such as Portland cement, stucco, and 
natural cements; also mortar or 
plaster of Paris. 

cement colors: A special mineral pig¬ 
ment used for coloring cement for 
floors. In addition to the natural col¬ 
oring pigment obtained from mineral 
oxides, there are manufactured pig¬ 
ments produced especially for cement 
work. 

cement gun: A mechanical device used 
for spraying fine concrete or cement 
mortar by means of pneumatic pres¬ 
sure. Same as Cement Gun, the 
trade-mark for a machine used to 
apply Gunile. 

cementing trowel: A trowel similar to 
the plasterer’s trowel, but often of a 
heavier gauge stock. 

cement joggle: In masonry construction, 
a key which is formed between ad¬ 
jacent. stones by running mortar into 
a square-section channel which is cut 
equally into each of the adjoining 
faces, thus preventing relative move¬ 
ment of the faces. 

cement mortar; A building material 
composed of Portland cement, sand, 
and water. 

center: A fixed point about which the 
radius of a circle, or of an arc, re¬ 
volves; the point about which any 
revolving body rotates or revolves, as 
the middle, or center, of activity. 

centering: The frame on which a brick or 
stone arch is turned; the false work 
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over which an arch is formed. In 
concrete work the centering ia known 
as the frames. 

center line: A broken line, usually indi¬ 
cated by a dot and dash, showing the 
center of an object and providing a 
convenient line from which to lay off 
measurements. 

centerpiece: An ornament placed in the 
middle of a ceiling. 

centimeter: A measure of length in the 
metric system equal to the one- 
hundredth part of a meter, or 3937 
inch. 

ceramic mosaic: A collective term ap¬ 
plied to floor tiles which are mar¬ 
keted in sheet units. The individual 
units are properly spaced and 
mounted on sheets of paper. The 
tiles are produced in a variety of 
sizes, shapes, and colors and used 
extensively for shower-bath floors, 
also for regular bathroom floors. 

ceramic tile: A thin, flat piece of fired 
clay, usually square. These pieces 
of clay are attached to walls, floors, 
or counter tops, with cement or other 
adhesives, creating durable, decora¬ 
tive, and dirt-resistant surfaces. Tiles 
may be plastic process (formed while 
clay is wet) or dust-pressed process 
(compressed clay powder). They 
may be glazed (vitrified coating); 
unglazed (natural surface); non- 
vitrified; semi vitrified, and vitreous 
(porous, semiporous, or relatively 
nonporous). 

chain bond: In masonry, the bonding 
together of a stone wall by the use 
of a built-in chain or iron bar. 

chamfer: A groove, or channel, as in a 
piece of wood; a bevel edge; an 
oblique surface formed by cutting 
away an edge or comer of a piece of 
timber, or stone. Any piece of work 
that is cut off at the edges at a 45 
degree angle so that two faces meeting 
form a right angle are said to be cham¬ 
fered. 

channel: A concave groove cut in a sur¬ 
face as a decorative feature; a grooved 
molding used for ornamental pur¬ 


chimney breast 

poses; a decorative concave groove on 
parts of furniture. 

channel iron: A rolled iron bar with the 
sides turned upward forming a rim, 
making the channel iron appear like a 
channel-shaped trough. In sectional 
form, the channel iron appears like a 
rectangular box with the top and two 
ends omitted. 

chaie: In masonry, a groove or chan¬ 
nel cut in the face of a brick wall to 
allow space for receiving pipes; in 
building, a trench dug to accommo¬ 
date a drainpipe; also, a recess in a 
masonry wall to provide space for 
pipes and ducts. 

chasing: The decorative features pro¬ 
duced by grouving or indenting metal. 

check: An ornamental design composed 
of inlaid squares; a blemish in wood 
caused by the separation Df wood 
tissues. 

checking of wood: Blemishes or cracks in 
timber due to uneven seasoning. 

check roil: The middle horizontal mem¬ 
ber of a duuble-hung window, forming 
the lower rail of the top sash and the 
top rail Df the lower sash. 

cliEvron: The meeting place of rafters at 
the ridge of a gable roof; a zigzag pat¬ 
tern used as an ornamentation in 
Romanesque architecture. 

chimney: That part of a building which 
contains the flues for drawing off 
smoke or fumes from stoves, furnaces, 
fireplaces, or some other source of 
smoke and gas. 

chimney blacks: Cement blocks designed 
to form a continuous round flue 
when placed in position, one on top 
of another. 

chimney bond: In masonry, a form of 
bond commonly used for the internal 
division walls of domestic chimneys, 
as well as for the outer walls. The 
surface of this type of wall is made 
up of stretchers which break joints 
at the center, with a header on each 
alternate course at the corner. 

chimney breast: That part of a chimney 
which projects from a wall where the 
chimney passes through a room. 



chimney lining 


[20] 


clockwise 


When the chimney is a part of a fire¬ 
place, the breast of the chimney is 
usually built much wider than the 
chimney itself to provide for a mantel 
or to improve the appearance of the 
room. 

chimney lining: Rectangular or round 
tiles placed within a chimney for pro¬ 
tective purpose. The glazed surface of 
the tile provides resistance to the de¬ 
teriorating effects of smoke and gas 
fumes. 

chip ax: Small sharp cutting tool used 
in the building trades for cutting and 
shaping structural stone or timbers, 
chipping: The process of cutting off small 
pieces of metal or wood with a cold 
chisel and a hammer, 
chisel: A cutting tool with a wide variety 
of uses. The cutting edge on the end 
of the tool usually is transverse to the 
axis. The cutting principle of the 
chisel is the same as that of the wedge, 
cindsr blocks; Building blocks in which 
the principal materials are cement 
and cinders. 

cindor concrete: A type of concrete 
made from Portland cement mixed 
with clean, well-burned coal cinders 
which are used as coarse aggregate, 
cindsr fill: A fill of cinders, from three 
to six inches deep, under a basement 
floor as an aid in keeping the base¬ 
ment dry; also, a fill of cinders out¬ 
side of a basement wall to a depth 
of twelve inches, over drain tile, to 
facilitate drainage. Pebble gravpl is 
sometimes used instead of cinders, 
circular and angular measure: A standard 
measure expressed in degrees, minutes, 
and seconds, as follows: 

60 seconds (") = 1 minute (') 

60 minutes = 1 degree ( B ) 

BO degrees = 1 quadrant 

4 quadrants = 1 circle or 

circumference 

circulor saw: A saw with teeth spaced 
around the edge of a circular plate, or 
disk, which is rotated at high speed 
upon a central axis, or spindle, used 
for cutting lumber or sawing logs, 
circumference: The perimeter of a circle; 
a line that bounds a circular plane 
surface. 


circumscribe: The process of drawing a 
line to enclose certain portions of an 
object, figure, or plane; to encircle; to 
draw boundary lines; to enclose with¬ 
in certain limits. 

clump: A device for holding portions of 
work together, either wood or metal; 
an appliance with opposing sides or 
parts that may be screwed together to 
hold objects Dr parts of objects to¬ 
gether firmly. 

damp brick. In masonry, stock bricks 
which have been burned in a clamp, 
clomping screw: A screw used in a clamp; 
a screw used to hold pieces of work to¬ 
gether in a clamp. 

clapboard: A long thin board, graduating 
in thickness from one end to the other, 
used for siding, the thick end overlap¬ 
ping the thin portion of the board, 
clap post: The upright post of a cup¬ 
board where the door claps, or closes, 
classical: Pertaining to a style of archi¬ 
tecture in accordance with ancient 
Greek and Roman models, or later 
styles of architecture modeled upon 
principles embodied in the early types 
of Greek and Roman structures, 
classic molding: A type of molding simi¬ 
lar to that used in classic orders of 
architecture. 

clow hammer; A carpenter’s tool having 
one end curved and split for use in 
drawing nails by giving leverage un¬ 
der the heads. See Fig. 17. 
claw tool: A stonemason’s tool having 
teeth or claws; used for dressing soft 
stone. Sometimes called tooth chisel. 
day ihalo: Clay which has a laminated 
structure; used as one of the ingredi¬ 
ents in making clay tile, 
deal: A strip of wood or metal fastened 
across a door or other object to give 
it additional strength; a strip of wood 
or other material nailed to a wall 
usually for the pupose of supporting 
some object or article fastened to it. 
clinch: The process of securing a driven 
nail by bending down the point; to 
fasten firmly by bending down the 
ends of protruding nails, 
clockwise: Moving in the same direction 
as the rotation of the hands of a clock; 
with a right-hand motion. 
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dosed cornice: A comice which is en¬ 
tirely enclosed by the roof, fascia, 
and the planchcr; same as boxed 
coniirc. See Fig. 18. 
closer: In constructing a masonry wall, 
any portion of a brick used to close 
up the bond next to the end brick 
of a course; the last stone, if smaller 
than the others, in a horizontal 
course, or a piece of brick which 
finishes a course; also, a piece of 
brick in each alternate course to 
enable a bond to be formed by 
preventing two headers from exactly 
superimposing on a stretcher; same 
as closure. 

coarse aggregate: Crushed stone or 
gravel used to reinforce concrete; 
the size is regulated by building 
codes. See rubble concrete. 
cob: A small mixture of unbumed 
clay, usually with straw as a binder. 
Used in building walls known as cob 
walls. 

cob wall: A wall built of clay blocks 
made of unburned clay or chalk 
mixed with straw; also, a wall con¬ 
structed of cobs, such as clay bats. 
CDcobolo; A tropical wood, which is ex¬ 
tremely hard and tough, used for the 
heads and handles on high-priced 
tools. It takes a beautiful finish, 
code: Any systematic collection or set of 
rules pertaining to one particular sub¬ 
ject, and devised for the purpose of 
securing uniformity in work or for 


maintaining proper standards of pro¬ 
cedure, as a building code. 
cotter: An ornamental sunken panel in a 
ceiling, or soffit; a deeply recessed 
panel in a dome. 

cotterdom: A watertight enclosure usual¬ 
ly built of piles Dr clay, within which 



excavating is done for foundations; 
also, a watertight enclosure fixed to 
the side of a ship for making repairs 
below the water line, 
cold chisel: A name applied to a chisel 
made of tool steel of a strength and 
temper that will stand up under the 
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hardest usage. A chisel suitable lor 
cutting and chipping cold metal. 

collar: In carpentry, an encircling band 
resembling a collar; a molding extend¬ 
ing around a leg of furniture. 

collar beam: A horizontal tie beam, in a 
roof truss, connecting two opposite 
rafters at a level considerably above 
the wall plate. 

Colonial: A style of architecture used in 
America during Colonial times and 
sometimes used by builders as late as 
1840; also, a type of furniture in vogue 
in early America before the American 
Revolution, and applied to this type 
of furniture as late as the nineteenth 
century. 

column: A pillar usually round; a verti¬ 
cal shaft which receives pressure in the 
direction of its longitudinal axis; the 
parts of a column are: the base on 
which the shaft rests, the body, or 
shaft, and the head known as the 
capital. 

column footings: Concrete footings, re¬ 
inforced with steel rods; used as 
supports for columns whirh in turn 
carry the load of I beams which serve 
as supports for the superstructure of 
a building. 

combination pliers: Apincerlike tool, with 
long, flat, roughened jaws adjustable 
for size of opening by means of a slip 
joint. The inner grip is notched for 
grasping and holding round objects, 
the outer grip is scored. The tool is 
used for cutting or bending wire. 

combination square: A tool which com¬ 
bines in handy compart form the 
equivalent of several tools, including 
an inside try square, outside try 
square, mitre square, plumb, level, 
depth guage, marking guage, straight 
edge, bevel protractor, and center 
head in addition to square head. 

Common bond: In masonry, a form of 
bond in which every sixth course is 
a header course, and the intervening 
courses are stretcher courses. Some¬ 
times varied, so a header bond is 
used every fourth or fifth course. See 
typical bonds, Fig. 11. 

Common brick: Any brick commonly 
used for construction purposes; pri¬ 


marily made for building and not 
especially treated for texture or 
color, but including clinker and over- 
burned brick. 

common lime: A material produced by 
the burning of limestone Id the 
proper degree; used for making mor¬ 
tar for plastering and masonry work. 
Same as quicklime. 

common rafter: A rafter which extends 
at right angles from the plate line to 
the ridge or purlin of a roof, 
compass brick: In masonry, a curved or 
tapering brick for use in curved 
work, such as in arches, 
compass plane: A cutting tool used for 
smoothing concave or convex sur¬ 
faces; a plane with an adjustable sole 
compass saw: A small handsaw of a 
special type, with a thin tapering 
blade designed for cutting a small 
circle or oilier small opening, such 
as a keyhole. Compass saws are often 
sold in sets called nests. See Fig. 33. 
compo board: A trade name for a type of 
building board made from narrow 
strips of wood glued together to make 
a large sheet. Both sides are faced 
with heavy paper. 

compound arch: An arch made up of a 
number of concentric archways placed 
successively within and behind each 
other. 

concave: A curved recess; hollowed out 
like the inner curve of a circle or 
sphere; the interior uf a curved sur¬ 
face or line; a bowl-shaped depression, 
concave joint: In masonry, a mortal- 
joint formed with a special tool or a 
bent iron rod. This type of mortar 
joint is weather resistive and inex¬ 
pensive. See Fig. 32. 
concentrated load: The weight localized 
on, and carried by, a beam, girder, or 
other supporting structural part, 
concrete: In masonry, a mix lure of 
cement, sand, and gravel, with water 
in varying proportions according to 
the use which is to be made of the 
finished product. 

concrete-bent construction: A system of 
construction in which precast con- 
crel e-bent framing units arc the 
basic load-bearing members. The 
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principal advantages and problems 
are similar to those in post and beam 
construction. 

concrete blocks: In masonry, precast, 
hollow, or solid blocks of concrete 
used in the construction of buildings. 

concrete insert: A type of metal anchor 
used to secure structural wood parts 
to a concrete or masonry wall. Sec 
anchors, Fig. 1. 

concrete paint: A specially prepared 
thin paint, consisting of a mixture of 
cement and water, applied to the 
surface of a concrete wall tD give it a 
uniform finish, and to protect the 
joints against weathering by rain or 
snow T . 

concrete wall: In building construction, 
any wall made of reinforced con- 
crele, such as a basement wall. 

conduit: A natural or artificial channel 
for carrying fluids, as water pipes, 
canals, and aqueducts; a tube, or 
trough, for receiving and protecting 
electric wires. 

console: In architecture, any bracket, or 
bracketlike support usually orna¬ 
mented by a reverse scroll; an orna¬ 
mental bracketlike support for a cor¬ 
nice or bust; any ornamented bracket¬ 
like architectural member used as a 
support. 

construction: The process of assembling 
material and building a structure; 
also, that which is built; style of build¬ 
ing, as of wood, iron, or steel construc¬ 
tion. 

consulting engineer: A person retained tD 
give expert advice in regard to all engi¬ 
neering problems; supposedly an ex¬ 
perienced engineer of high rating in 
his profession. 

continuous beam: A timber that rests on 
more than two supporting members of 
a structure. 

continuous header: The top plate is re¬ 
placed by 2 x 6’s turned on edge and 
running around the entire house. 
This header is strong enough to act 
as a lintel over all wall openings, 
eliminating some cutting and fitting 
of stud lengths and separate headers 
over openings. This development is 
especially important because of the 


new emphasis on one-story, open- 
planning houses. 

contour: The outline of a figure, as the 
profile of a molding, 
contractor: One who agrees to supply 
materials and perform certain types of 
work for a specified sum of money, as 
a building contractor who erects a 
structure according to a written agree¬ 
ment, or contract. 

coped joint: The seam, or juncture, be¬ 
tween molded pieces in which a por¬ 
tion of one piece is cut away to receive 
the molded part of the other piece, 
coping: A covering or top for brick 
walls. Usually, the coping is made of 
glazed tile. The rap or lop course of 
a w’fill. The coping frequently is pro¬ 
jected out from the wall to afford a 
decorative as well as protective fea¬ 
ture. kSce Fig. 25. 

coping brick: In masonry, brick having 
special shapes for use in rapping the 
exposed top of a wall. It is some¬ 
times used with a creasing and some¬ 
times without. In the latter case, 
the brick is wider than the wall, and 
has drips under its lower edges, 
coping saw: A saw used for cutting curves 
and hollowing out moldings. The nar¬ 
row blade of the c oping saw, carried on 
pins set in a steel bow frame, is from 
Yig" to y& M wide and 6V£" long, 
corbel: A short piece of wood or stone 
projecting from the face of a wall to 
form a support for a timber, or other 
weight; a bracketlike support; a step¬ 
ping out of courses in a wall to form a 
ledge; any supporting projection of 
wood or stone on the face of a wall, 
corbeled chimney: A chimney which is 
supported by a brickwork projection 
from a wall, forming a sort of 
bracket or corbel; also, a chimney 
creeled on a bracket constructed of 
wood members. 

corbel out: The building of one, or more, 
courses of masonry out from the face 
of a wall to form a support for timbers, 
corbel table: A horizontal row of cor¬ 
bels supporting lintels or small 
arches; a projecting course, as of 
masonry, which is supported by a 
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series of corbels; a cornice supported 
by corbels. 

corbie stones: Stones used for covering 
the steps of a crow-stepped gable 
wall. 

cord: Wood cut in four-feet lengths, 
usually for firewood. A pile of wood 
measuring four feet in width, four feet 
in height, and eight feet in length. 

corner bead: A small projecting molding, 
or bead, built into plastered corners to 
prevent accidental breaking of the 
plaster; such a bead usually is of 
metal. 





corner bit brace: A specially designed 
bit brace for use in positions where it 
is difficult for a workman to operate 
the regular bit brace; a corner brace 
useful for tradesmen who have occa¬ 
sion to work close to perpendicular 
surfaces and in comers, 
cornice: Projection at the top of a 
wall; a term applied to construction 
under the eaves, Dr where the roof 
and side walls meet; the top course, 
or courses, Df a wall when treated as 
a crowning member. See Fig. 18. 
corona; That part of a cornice sup¬ 
ported by and projecting beyond the 
bed molding. The corona serves as a 
protection to the walls by throwing 
off rain water. 

corridor: A passageway in a building into 
which several apartments open; a gal¬ 
lery, or passage, usually covered into 
which rooms Dpen, as the corridor of a 
hotel, or of an art gallery. 
Counterbracing: Diagonal bracing which 
transmits a strain in an opposite di¬ 
rection from the main bracing; in a 
truss or girder, bracing used tD give 
additional support to the beam and to 
relieve it of transverse stress, 
counterclockwise: Motion in the direction 
opposite to the rotation of the hands 
of a clock. 

countersink: To make a depression in 
wood or metal for the reception of a 
plate of iron, the head of a screw, or 
for a bolt, so that the plate, screw, or 
bolt will not project beyond the sur¬ 
face of the work; to form a flaring 
cavity around the top of a hole for 
receiving the head of a screw or bolt, 
course: A continuous level range Dr 
row of brick or masonry throughout 
the face Dr faces of a building; to 
arrange in a row. A tdw of bricks, 
when laid in a wall, is called a course. 
See Fig. 19. 

coursed ashlar: In masonry, a type of 
ashlar construction in which the vari¬ 
ous blocks of structural material 
have been arranged, according to 
height, to form regular courses in 
the face of walls. See Fig. 4. 
coursed rubble masonry: Masonry com¬ 
posed of roughly shaped stones fit- 
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ting approximately on level beds, 
and well bonded. 

court: An open space surrounded partly 
or entirely by a building; an open area 
partly dt wholly enclosed by build¬ 
ings or walls. 

cove: A concave molding; an architec¬ 
tural member, as a ceiling, which is 
curved or arched at its junction with 
the side walls: also, a large, hollow 
cornice; a niche. 

cove bracketing: The lumber skeleton, or 
framing for a cove; a term applied 
chiefly to the bracketing of a cove 
ceiling. 

cove ceiling: A ceiling which rises from 
the walls with a concave curve. 

cove molding: A molding called the ca- 
vetto; a quarter round, or concave 
molding. 

coving: The scotia inverted on a large 
scale; a concave molding often found 
in the base of a column. 

cradling: Lumber work, or framing, for 
sustaining the lath and plaster of 
vaulted ceilings. 

cramp; In masonry, a contrivance con¬ 
sisting of iron rods or bars with the 
ends bent to a right angle; used to 
hold blocks of stone together. 

crawl space: In cases where houses 
have no basements, the space be¬ 
tween the first floor and the ground 
is made large enough for a man to 
crawl through for repairs and instal¬ 
lation of utilities. 

cresting: An ornamental finish of the 
wall or ridge of a building. The crest¬ 
ing of shingle roofs is generally of 
sheet metal. 

crib: A cratelike framing used as a sup¬ 
port for a structure above; any of var¬ 
ious frameworks, as of logs or timbers, 
used in construction work; the wooden 
lining on the inside of a shaft; open¬ 
work of horizontally, cross-piled 
squared timbers, or beams, used as a 
retaining wall. 

cripple rafter: A rafter extending from 
a hip to a valley rafter. 

crosscut saw: A saw made to cut trans¬ 
versely, as across the grain of wood. 

cross groin: A section of wood cut at 
right angles to the longitudinal fiber. 


croMlnp: A joint where two pieces of 
timber cross each other. This type of 
joint is formed by cutting away half 
the thickness of each piece at the 
place of joining, so that one piere 
will fit into the other and both pieces 
will lie on the same plane. See Fig 
29. 

cross section: A transverse section cut 
at right angles to the longitudinal axis 
of a piece of wood, drawing, or other 
work. 

crotch veneer: A type of veneer cut from 
the crotch of a tree forming an un¬ 
usual grain effect; also, veneer cut 
from wood of twin trees which have 
grown together, likewise forming an 
unusual grain effect. 

crown molding: A molding at the top of 
the cornice and immediately beneath 
the roof. 

cube root: A given number which taken 
three times as a factor produces a 
number called its cube, as 3X3X3 
equals 27, hence 3, the given number, 
is the cube root of 27. 

cubic content: In building construction, 
the number of cubic feet contained 
within the walls of a room or combi¬ 
nation of rooms and used as a basis 
for estimating cost of materials and 
construction; cubic content is also 
important when estimating cost of in¬ 
stalling heating, lighting, and ventilat¬ 
ing systems. 

cubic measure: The measurement of vol¬ 
ume in cubic units, as follows: 

1,728 cubic inches=l cubic foot 
27 cubic feet=l cubic yard 
231 cubic incheB=l gallon 
128 cubic feet =1 cord 

cup shake: A defect, in wood where an¬ 
nual rings separate from each other, 
thus forming a semicircular flaw. 
Such flaws may occur between two 
or more concentric layers of wood. 
Because of their appearance, such 
defects are known as cup shake , but, 
since they are caused by the wind, 
they are also known as windshake. 
See Fig. 57. 

curb edgsr: In masonry and cement 
work, a tool specially designed for 
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shaping curved sections which must 
be finished smooth and true, such as 
the borders of driveways di - pave¬ 
ments. 

curb roof: The mansard roof which takes 
its name from the architect who de¬ 
signed it. This type of roof has a 
double slope on each side, with the 
lower slope almost vertical. Fre¬ 
quently the lower slope contains 
dormer windows, which make possible 
the addition of another story to the 
house. 

curl: A spiral or curved marking in the 
grain of wood; a feather-form mark 
in wood. 

curtain wall: A thin wall, supported by 
the structural steel or concrete frame 
of the building, independent of the 
wall below. 

cushion head: In foundation construc¬ 
tion, a capping t.D protect the head 
of a pile which is to be sunk into the 
ground with a pile driver. Such a 
cushion usually consists of a cast- 
iron cap. 

cut noils: Iron nails cut by machines 
from sheet metal, as distinguished 
from the more common wire nails 
now in general use. See Fig. 37. 

cutter: In masonry, a brick made soft 
enough to cut with a trowel to any 
shape desired, then rubbed to a 
smooth face. Sometimes called rub¬ 
bers. The same as seconds. 

cutting gouge: A gauge similar in con¬ 
struction to the regular marking 
gauges except that it has an adjustable 
blade for slitting thin stock, instead of 
the marking pin. 

cutting pliers: A type of pliers which has 
a pair of nippers placed to one side 
for cutting wire, in addition to the flat 
jaws. 

cymo: A molding in common use, with 
a simple waved line concave at one 
end and convex at the other end, simi¬ 
lar in form to an italic j. When the 
concave part is uppermost the mold¬ 
ing is called cyma recta, but if the 
convexity appears above and the con¬ 
cavity below the molding is known as 
cyma reversa. 


D 

dado: The vertical face of an insulated 
pedestal between the base and surbase, 
or between the base and cornice; a 
plain, flat surface at the base of a wall 
as in a room; such a surface is some¬ 
times ornamented. 

damper: A device used for regulating 
the draft in the flue of a furnace; also, 
a device for checking vibrations. 

damp-proofing: The special preparation 
of a wall to prevent moisture from 
oozing through it; material used for 
this purpose must be impervious to 
moisture. 

darby: A flat tool used by plasterers to 
level the surface of plaster, especially 
on ceilings. The darby is usually 
about three and one-half inches wide 
and forty-four inches long, with two 
handles on the back. 

deadening: The use of insulating mate¬ 
rials, made for the purpose, to prevertt 
sounds passing through walls and 
floors. 

dead level: An emphatic statement used 
to indicate an absolute level. 

deal: A board of fir or pine cut to a 
specified size, ur to one of several 
specified sizes. 

deciduous: Pertaining to trees which shed 
their leaves annually. 

decimal: A fractional part of a number, 
proceeding by tenths, each unit being 
ten times the unit next smaller. 

decimal equivalent: The value of a frac¬ 
tion expressed as a decimal, as M 
equals .25. 

defect: In lumber, an irregularity occur¬ 
ring in or on wood that will tend to 
impair its strength, durability. Dr util¬ 
ity value. 

deflection: A deviation, or turning aside, 
from a straight line; bending of a 
beam or any part of a structure under 
an applied load. 

deformation: Act of deforming or chang¬ 
ing the shape; alteration in form 
which a structure undergoes when sub¬ 
jected to the action of a weight, or 
load. 

deformed bars: Reinforcing bars made 
in irregular shapes to produce a better 
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bond between the bars and the con¬ 
crete. 

degree: One 360 th part of a circumfer¬ 
ence of a circle, or of a round angle. 

damorcotion: In masonry, a fixed line 
for marking a boundary limit. 

derrick: Any hoisting device used for 
lifting or moving heavy weights; also, 
a structure consisting of an upright or 
fixed framework, with a hinged arm 
which can be raised and lowered and 
usually swings around to different po¬ 
sitions for handling loads. 

dorign: A drawing showing the plan, 
elevations, sections, and other fea¬ 
tures necessary in the construction of 
a new building. As used by architects, 
the term plan is restricted to the hori¬ 
zontal projection, while elevation 
applies to the vertical, or exterior, 
views. 

detail: A term in architecture applied to 
the small parts into which any struc¬ 
ture or machine is divided. It is ap¬ 
plied generally to moldings Dr other 
decorative features and to drawings 
showing a special feature of construc¬ 
tion. 

detail drawing: A separate drawing show¬ 
ing a small part of a machine or struc¬ 
ture in detail; a drawing showing the 
separate parts of a machine or other 
object with complete tabular data, 
such as dimensions, materials used, 
number of pieces, and operations to be 
performed; also, a drawing showing 
the position of the parts of a machine 
or tool and the manner in which the 
various parts are placed in assembling 
them. 

detailer: One who prepares small draw¬ 
ings for shop use; a draftsman who 
makes detailed drawings. 

diagonal bond: In masonry, a form of 
bond sometimes used in unusually 
thick walls, or for strengthening the 
bond in footings carrying heavy 
loads. The bricks are laid diagonally 
across the wall, with successive 
courses crossing each other in respect 
to rake. 

diagram: A figure which gives the outline 
or general features of an object; a line 


doorstop 

drawing, as a chart or graph used for 
scientific purposes; a graphic repre¬ 
sentation of some feature of a struc¬ 
ture. 

diameter: A straight line passing throu gh 
the center of a circle or sphere and 
terminating in the circumference, 
dimension shingles: Shingles cut to a uni¬ 
form size as distinguished from ran¬ 
dom shingles. 

distribution tile: Concrete or clay tile 
without bell mouths. These tile are 
laid with a little space at each joint, 
in lines which fan out from a septic 
tank distribution box. 
dividers: Device for measuring or setting 
off distances, or dividing lines. Also 
known as compasses. Usually in plural 
only. 

dogtooth: In architecture, a toothlike 
ornament or a molding cut into pro¬ 
jecting teeth; a type of early architec¬ 
tural decoration in the form of a four- 
leafed flower, probably so named from 
its resemblance to a dogtoothed violet, 
dome: An inverted cup on a building, as 
a cupola, especially une on a large 
scale; the vaulted roof of a rotunda, 
door check: A device used to retard the 
movement of a closing door and to 
guard against its slamming, or bang¬ 
ing, but also insures the closing of the 
door. 

doorframe: The case which surrounds a 
door and into which the door closes 
and out of which it opens. The frame 
consists of two upright pieces called 
jambs and the lintel or horizontal 
piece over the opening for the door, 
doorheod: The upper part of the frame 
of a door. 

dooritons: The stone which forms the 
threshold of a door, 
doorstop: A device used to hold a door 
open to any desired position; a device 
usually attached near the bottom of 
a door to hold it open and operated 
by the presure of the foot. The door¬ 
stop may or may not be attached to 
the door. The strip against which a 
door doses on the inside face of a door 
frame is also known as a doorstop. 
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jonMT wiudow: A vertical window in a 
projection built out from a sloping 
roof; a small window projecting from 
the slope of a roof. 

dormitory: A large sleeping room, or a 
sleeping apartment containing several 
rooms; also, a building containing a 
number of sleeping rooms, 
dooblo-octing bingo: A hinge which per¬ 
mits motion in two directions, as on a 
swinging door, or on folding screens. 
Doubls Flaumh bond: A bond in which 
both the inner and outer faces of an 
exposed masonry wall are laid in 
Flemish bond, with all headers true 
or full headers. See Fig. 11. 
doubls-hung window: A window with an 
upper and lower sash, each carried 
by sash cords and weights. See Fig. 
20. 

double-pitch skylight: A skylight designed 
to slope in two directions, 
double-pole switch: A switch to connect 
or break two sides of an electric circuit, 
duvotail: In carpentry, an interlocking 
juint; a joint made by cutting two 
boards or timbers to fit into each 
other. A common type of joint used 
in making boxes or cases. See Fig. 
30. 

dovatail cramps: A device, usually of 
iron bent at the ends, or of dove¬ 
tail form, used to hold structural 
timbers or stone together. 

dovetail cutter: A tool used for cutting 
the inner and outer dovetails for 
joints. 

dovetail-halved joint: A joint which is 
halved by cuts narrowed at the heel, 
as in a dovetail joint, 
dovetailing: A method of fastening 

boards or timbers together by fitting 
one piece into the other as with 
dovetail joints. See Fig. 30. 
dovetail sow: A umidl saw nimil*r to a 
hacksaw, with smaller teeth and a 
different-shaped handle. 
dow»l: A pin of wood or metal used 
to hold Dr strengthen two pieces of 
timber where they join; a pin or 
tenon fitting into a corresponding 
hole and serving to fasten two pieces 
of wood together. See Fig. 29. 
drive screw Dr screw nail: A type of screw 


pieces of timber together by the use 
of dowels; butt joints are sometimes 
secured by the use of glue and dowel 
pins. 

downspout: Any connector, such as a 
pipe, for carrying rain water from the 
roof of a building to the ground or to 
a sewer connection. 

draftsman: One who draws p lans or 
sketches; usually a term applied to 
□ne who uses mechanical aids or in¬ 
struments for preparing drawings for 
tradesmen. 

draftsman's scale: A measuring scale used 
by draftsmen, usually triangular in 
shape but sometimes flat. One edge is 
graduated in Vie, %, V4, % and so on, 
as on a standard scale. Other edges 
are divided into fractional parts to 
facilitate reducing measurements, 
draft stop or fire stop: Any obstruction 
placed in air passages to block the 
passing of flames or air currents up¬ 
ward or across a building, 
drag: In masonry, a tool which has 
steel teeth, used for dressing the 
surface of stone; also called a comb, 
drawer pull: In woodworking, a handle 
placed on the front of a drawer so that 
it may be easily opened or pulled out. 
drawer slip: A guide or strip on which a 
drawer moves when it is opened, 
drawing : A sketch made with pen, pencil, 
or crayon representing by lines some 
figure or object. 

drawknife: A woodworking tool with a 
blade and a handle at each end. The 
handles are at right angles to the blade 
which is long and narrow. It is used to 
smooth a surface by drawing the knife 
over it. 

D & M: An abbreviation for the term 
dressed and matched. 

D45: A symbol used on building plans 
meaning dressed on four sides. 
drilling: Any decorative finish, as 

molding around a door; also, in ma¬ 
sonry, all those stone or brick parts 
distinguished from the plain wall of 
a building, such as ornamental col¬ 
umns, jambs, arches, entablatures, 
copings, quoins, and string courses. 
The process of smoothing and squar- 



drip 


[30] 


economy wall 


ing lumber or stone for use in a 
building. 

drip: A construction member, wood or 
metal, which projects to throw off rain 
water. 

drip mold: A molding designed to pre¬ 
vent rain water from running down the 
face of a wall. 

dripstone: In architecture, a stone drip 
placed over a window to throw off rain 
water; a label molding sometimes 
called a weather molding. 

drive screw Dr screw nail: A type of screw 
which can be driven in with a hammer 
but is removed with a screw driver. 

driving home: In shopwork, the placing 
d! a part, a nail or screw, in its final 
position by driving it with the blows 
of a hammer or screw driver. 

drop siding: A special type of weather- 
boarding used on the exteriur surface 
of frame structures. 

drop window: A type of window that is 
lowered into a pocket below the sill, 
usually seen on trolley cars, but also 
used in homes. 

dry kiln: An ovenlike chamber in which 
wood is seasoned artificially, thus 
hastening the process of drying. 

dry masonry: Any type of masonry 
work laid up without the use of mor¬ 
tar. 

dry measure: A system of units of meas¬ 
ure used in finding the volume of dry 
commodities, such as grain, fruit, and 
vegetables. The units of capacity are 
as follows: 

2 pints (pts.)=l quart (qt.) 

8 quarts =1 peck (pk.) 

4 pecks =1 bushel (bu.) 

105 quarts =1 barrel (bbl.) 

dry mortar: In masonry, mortar which 
contains enough moisture to cause 
it tD set properly, but is not wet 
enough to cause it to be sticky; also, 
mortar which still retains a granular 
consist enry. 

dry rot: Various types of decay in tim¬ 
ber, all of which reduces the wood to 
a fine powder. 

dry wood: Any timber from which the 
sap has been removed by seasoning. 

dryer: A mechanical drying machine 


used to take moisture out of veneer. 

duplex-headed nail: A specialized wood 
fastening, designed for use in tem¬ 
porary structures such as formwork 
for concrete and scaffolding, where 
ease of removal without damage to 
the wood is a prime factor. See Fig. 
37. 

Dutch arch: In masonry, a brick arch 
which is flat at both the top and 
bottom, constructed with ordinary 
brick which arc not worked to a 
wedge shape but arc laid so as to 
slope outward from the middle of 
the arch. See French arch. 

Dutch bond: In masonry, a bond having 
the courses made up alternately of 
headers and stretchers. Same as Eng¬ 
lish cross bond. See typical bonds, 
Fig. 11. 

dutchman: An odd piece inserted to fill 
an opening or to cover a defect. 

E 

easement: In architecture, a curved 
member used to prevent abrupt 
changes in direction as in a baseboard 
or handrail. In stairway construction, 
a triangular piece to match thE inside 
string and the wall base where these 
join at the bottom of the stairs. 

eaves: That part of a roof which pro¬ 
jects over the side wall; a margin, or 
lower part of a roof hanging over the 
wall; the edges of the roof which ex¬ 
tend beyond the wall. 

eaves trough: A gutter at the eaves of a 
roof for carrying off rain water. 

economy brick: Modular brick related 
to every four-inch module in height, 
thickness, and length. Economy 
brick arc always cored brick. Size 
W'x3V/'x7V/’. 

economy wall: In masonry, a brick wall 
four inches thick covered with a 
blanket of back mortaring. The wall 
is strengthened at intervals with ver¬ 
tical pilasters having brick corbeling 
which supports the floors and roof. 
This provides a four-inch outside re¬ 
veal for windows and doors, with 
every window and door frame 
bricked in. 
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efflorescence: A whitish, loose powder 
which forms on the surface of a brick 
or stone wall. 

egg-ond-dort molding: A decorative mold¬ 
ing with a design composed of an oval- 
shaped ornament alternating with an¬ 
other ornament in the form of a dart, 
electric hand sunder: Electrically pow¬ 
ered hand sanders with interchange¬ 
able abrasive attachments for vari¬ 
ous Dn-the-job finishing purposes. 
See Fig. 21. 

electric handsaw: Portable, electrically 
powered saws are available with in¬ 
terchangeable blades and other at¬ 
tachments, for various building jobs, 
including masonry cutting and tuck 
pointing, as well as wood cutting, 
trimming, etc. iSec Fig. 22. 
electronic glue gun: An instantaneous 
curing glue gun, with its own electric 
healing unit, for synthetic thermo¬ 
setting of resin adhesives. The gun 
is light weight and portable, elimi¬ 
nates nailing and filling of nailheads 
and hammer marks on many jobs. 
Makes possible un-the-job gluing d£ 



rig. 21. Klee trie IJuml Sander 
Courtesy Skil Corporation 


wall paneling, laminates for rabinets 
or counters, and hardwood flooring. 

elevation: A geometrical drawing or pro¬ 
jection on a vertical plane showing the 
external upright parts of a building. 



Fig. 22. Electric Handsaw 
Courtesy Skil Corporation 
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■II: An addition to a building at right 
angles to one end, or an extension of a 
building at right angles to the length 
of the main section. 

allipie: The path of a point the sum of 
whose distances from two fixed points 
is a constant; a conic section, the 
dosed intersection of a plane with a 
right circular cone. 

ellipsoid: A solid of which every plane 
section is an ellipse or a circle, 
elliptical arch: An arch which is ellipti¬ 
cal in form, described from three or 
more centers. 

embossed: Ornamental designs raised 
above a surface; figures in relief, as a 
head on a coin; decorative protuber¬ 
ances. 

■mery: An impure corundum stone of a 
blackish or bluish gray color used as an 
abrasive. The stone is crushed and 
graded and made into emery paper, 
emery cloth, and emery wheels. 
Emery is mined in the eastern part of 
the United States but the best grade 
comes from Greece and Turkey. 

■mery doth: A cloth used for removing 
file marks and for polishing metallic 
surfaces. It is prepared by sprinkling 
powdered emery over a thin cloth 
coated with glue. 

emery wheel: A wheel composed mostly 
of emery and used for grinding or 
polishing purposes. It is revolved at 
high speed. 

enameled brick: In masonry, brick with 
an enamel-like or glazed surface, 
mealed knot: A defect in a piece of wood, 
where the growth rings of the knot 
are not intergrown and homogeneous 
with the growth rings of the piece in 
which the knot is encased, 
encaustic: Relating to the burning in 
of colors; applied to painting on 
glass, tiles, brick, and porcelain; any 
process by which colors are fixed by 
the application of heat, 
end-grain: In woodworking, the face of 
a piece of timber which is exposed 
when the fibers are cut transversely, 
end-lap joint: A joint formed at a cor¬ 
ner where two boards lap. The 
boards are cut away to half their 
thickness so that they fit into each 


other. They are halved to a distance 
equal to their width, and, when fitted 
together, the outer surfaces are flush. 
See Fig. 29. 

Engliih band: In brickwork, a form of 
bond in which one course is com¬ 
posed entirely of headers and the 
next course is composed entirely of 
stretchers, the header and stretcher 
courses alternating throughout the 
wall; a type of bond especially popu¬ 
lar for use in a building intended for 
residential purposes. See typical 
bonds, Fig. 11. 

English cross bond: A form of bond 
similar to Old English bond. It is 
used where strength and beauty are 
required. Same as Dutch bond. See 
typical bonds, Fig. 11. 
engrailed: Indented with curved lines, 
□r small concave scallops, 
enrichment: Adornment; embellishing 
plain work by adding ornamental de¬ 
signs. 

erecting: Raising and setting in an up¬ 
right position, as the final putting to¬ 
gether in perpendicular form the 
structural parts of a building, 
escalator: A stairway consisting of a 
series of movable steps, or correspond¬ 
ing parts, joined in an endless belt and 
so operated that the steps or treads 
ascend or descend continuously. 
Commonly used in large department 
stores and railway stations, 
escutcheon: In architecture, a metal 
shield placed around a keyhole to pro¬ 
tect the wood; also a metal plate to 
which a door knocker is attached. 
Such plates are sometimes ornately 
decorated. 

Bicutcheon pin: A decorative nail hav¬ 
ing a round head, used in fastening 
ornamental and/or protective metal 
plates to wood. See Fig. 37. 

espagnolette: A kind of fastening for a 
French casement window, usually con¬ 
sisting of a long rod with hooks at the 
top and bottom of the sash, and turned 
by a handle. Also, a decorative feature 
on comers of Louis XIV furniture, 
ossei board measure: A method of rapid 
calculation for finding board feet; the 
essex board-measure table usually is 
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found on the framing square conven¬ 
iently located for the carpenter’s use. 
estimating: A process of judging or cal¬ 
culating the amount of material re¬ 
quired for a given piece of work, also 
the amount of labor necessary to do 
the work, and finally an approximate 
evaluation of the finished product, 
excovoh'on: A cavity or hole made by 
digging out of earth to provide room 
for engineering improvements. 
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Fig. 23. Expansion Joint 


expansion joint: In masonry, a bitu¬ 
minous fiber strip used to separate 
blocks or units of concrete to prevent 
cracking due to expansion as a re¬ 
sult of temperature changes. See Fig. 
23. 

expletive.- In masonry, a stone which is 
used to fill a cavity, 
exposed joint: In masonry, a mortar 
joint on the face of a brick or stone 
wall, above the ground level, 
exterior: The outer surface or part, as in 
building the exterior of the structure, 
or the exterior wall, 
ex trad os: The exterior curve in an arch, 
or vault. 

eyebolt: A bolt which is provided with 
an eye, or hole, instead of the ordinary 
head. The eye receives the pin, hook, 
or stud which takes the pull of the bolt. 

F 


one or both sides is faced with a dif¬ 
ferent material from the body of the 
wall, but with the facing and body so 
bonded that they will exert action 
as a unit under the weight of a load, 
face hammer: A heavy hammer having 
flat faces, with one blunt end and 
one cutting end; used for rough 
dressing of blocks of quarried stone, 
face joint: In masonry, a joint between 
the stones or brick in the face of a 
wall. Since it is visible, the joint is 
carefully struck or pointed, 
taco mark: In woodworking, a mark 
placed on the surface of a piece of 
wood to indicate that part as the face, 
according to which all other sides are 
dressed true. 

foes mix: In masonry, a mixture of 
stone dust and cement; sometimes 
used as a facing for concrete blocks 
in imitation of real stone. 

foce mold: In architectural drawings, 
the full-size diagram, scale drawing, 
or pattern of the curved portions of 
a sloping handrail. The true dimen¬ 
sion and shape of the top of the hand¬ 
rail are given in the drawing. 



focods: The entire exterior aide d! a 
building, especially the front; the face 
of a structure; the front elevation, or 
exterior face, of a building, 
facobrick: The better quality of brick 
such as is used on exposed parts of a 
building, especially those parts which 
are prominent in view, 
focod wall: A masonry wall in trhich 


face of arch: In building, the exposed 
vertical surface of an arch. See Fig. 
24. 

Facing hammer: In masonry, a special 
type of stone hammer used for dress¬ 
ing the surface of stone or cast-con¬ 
crete slabs. 

foivnee: Glazed terra-cotta blocks used 
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as facing for buildings or fireplaces. 
Glazed plastic mosaic is known as 
faience mosaic, and is used for orna¬ 
mental floors. 

falM header: In masonry, a half brick 
that is sometimes used in Flemish 
bond; in framing, a short piece of 
timber fitted' between two floor 
j oists. 

false rafter: A short extension added to 
a main rafter over a cornice, especially 
where there is a change in the roof 
line. 

falsework: Framework, usually tempo¬ 
rary, such as bracing and supports used 
as an aid in construction but removed 
when the building is completed. 

fastening tool: A tool which applies 
greater force and control to the in¬ 
sertion of fasteners than hand-ham¬ 
mer methods alone. Placing the 
fastener in a narrow channel or slot, 
open at one end of the tuol, force 
produced in a larger area is concen¬ 
trated on the fastener from the other 
end, thus driving the fastener into 
the desired surface with speed and 
accuracy, and leaving no hammer 
marks. Fastening tools may be ac¬ 
tivated by a hand-hammer blow, by 
release of a spring, and by pneumatic 
(compressed air) hammer action. One 
of these can be positioned for roof 
or floor nailing by means of a foot 
stirrup, thus eliminating all bending 
The above are usually called nailing 
machines and are used for fastening 
wood. More powerful tools for fas¬ 
tening steel and concrete are acti¬ 
vated by exploding powder in a car¬ 
tridge (as stud drivers); by gasoline 
(these are used for driving heavy 
spikes and can be self-contained); 
and, by electricity (as impact 
wrenches and electric hammers). 
Tackers of the hammer, gun, and air 
types operate on the same principles, 
using a bent wire staple instead of 
the usual nail or screw, to fasten thin 
construction material to walls or 
other surfaces. Many fastening de¬ 
vices have automatic, magnetic-fas¬ 
tener feed devices. 

(ol lima: A quicklime, made by burn¬ 


ing a pure or nearly pure limestone, 
such as chalk; used especially for 
plastering and masonry work. Also 
called rich lime. 

fovus: A latin word meaning honey¬ 
comb ; in architecture, a term applied 
to a square detail resembling the cells 
in a honeycomb. 

featheredge brick: A brick which is 
used especially for arches, similar to 
a compass brick. 

felt papers: Sheathing papers Used on 
roofs and side walls of buildings as 
protection against dampness, also as 
insulation against heat, cold, and wind. 
Felt papers applied to roofs are often 
infused with tar, asphalt, or chemical 
compounds. 

fender: A metal guard before an open 
fireplace to keep back the live COals; 
a rail in a farrowing pen to prevent 
the sow from crushing a pig when she 
lies down. Also called guard rails. 

fonder wall: A low brick wall support¬ 
ing the hearthstone tD a ground-floor 
fireplace. 

fenestration: The arrangement of win¬ 
dows and doors in a building; in an 
architectural composition, the design 
and proportion of windows as a deco¬ 
rative feature. 

ferroconcrete: Concrete work reinforced 
by steel bars or steel mesh, em¬ 
bedded in the material before it 
sets, to provide increased strength. 

festoon: In architecture and furniture, 
a decorative feature of carved work 
representing a garland or wreath of 
flowers or leaves, or both. 

fiberlic: A special type of building 
board; a trade name for a particular 
building-board product. 

fibrolile: A corrugated tile, 4' long, 3' 
wide, and 10" thick, made of asbestos 
cement and used as a fire-retardant 
building material. 

field tils: A type of porous tile which 
is placed around the outside of a 
foundation wall of a building, to 
absorb excess water and prevent 
seepage through the foundation. 

figure: In carpentry, mottled, streaked, 
or wavy grain in wood. 

file: A tool, with teeth, used principally 
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for finishing wood or metal surfaces, 
Common files are from 4 to 14 inches 
in length. The width and thickness are 
in proportion to the length. In cross 
section the file may be rectangular, 
round, square, half round, triangular, 
diamond shaped, or oval. Single-cut 
files have parallel lines of teeth run¬ 
ning diagonally across the face of the 
file. The dbuble-cut files have two sets 
of parallel lines crossing each other. 
Single-cut files have four graduations 
—rough, bastard, second cut, and 
smooth; double-cut files have an 
added finer cut known as dead smooth. 
fillet: A narrow concave strip connect¬ 
ing two surfaces meeting at an angle. 
It adds strength and beauty of design 
by avoiding sharp angles, 
fillister: A plane used for cutting 
grooves; also, a rabbet, or groove, as 
the groove on a window sash for hold¬ 
ing the putty and glas; in mechanical 
work, the rounded head of a cap screw 
slotted to receive a screw driver, 
fmial: A decorative detail that adorns 
the uppermost extremity of a pinnacle, 
or gable. Any ornamental device cap¬ 
ping a gable or spire, 
finished string: In architecture and build¬ 
ing, the end string of a stair fastened 
to the rough carriage. It is cut, 
mitered, dressed, and often finished 
with a molding or bead, 
finishing: The final perfecting of work¬ 
manship on a building, as the adding 
of casings, baseboards, and ornamental 
moldings. 

finishing tools: In masonry and cement 
work, tools designed especially for 
shaping curved section which must 
be made smooth and true. 

Fink truss: A type of roof truss com¬ 
monly used for short spans because of 
the shortness of its struts which makes 
it economical and prevents waste, 
firebrick: Any brick which is especially 
made to withstand the effects of high 
heat without fusion; usually made of 
fire day or other highly siliceous 
material. 

fir* day: Clay which is capable of be¬ 
ing subjected to high temperatures 


without fusing or softening percepti¬ 
bly. It is used extensively for laying 
firebrick. 

fire-divition wall; A solid masonry wall 
for subdividing a building to prevent 
the spread of fire, but one not neces¬ 
sarily extending continuously from 
the foundation through all the stories 
and through the roof; also, a wall of 
reinforced concrete which is more Dr 
less fire-resistant, tending to restrict 
the spread of fire in a building. 

fireproof: To build with incombustible 
materials in order to reduce fire 
hazards: to cover or treat with an in¬ 
combustible material; anything con¬ 
structed of a minimum amount of 
combustible material. 

fire ships: Blocking, of incombustible 
material, used to fill air passages 
through which flames might travel in 
case the structure were to catch fire; 
any form of blocking of air passages 
to prevent the spread of fire through 
a building. 

firmer tools: In woodworking, the tools 
commonly used on the workbench, 
such as the ordinary chisels and 
gouges. 

fished joint: A joint commonly used 
when a structural piece must be 
lengthened. The joint is made by 
placing a second piece end to end 
with the first one, then covering the 
juncture with two additional pieces 
which are nailed Dr boltpd on oppo¬ 
site sides of the joint. These pieces 
are called fish plates, and may be 
wood or metal. See fished and keyed 
joint, Fig. 29. 

fish glue: A type of glue made from 
specially prepared parts of certain fish, 
usually the bladderlike portions of 
hake. 

fitment: In carpentry and furniture 
making, any portion of a wall, room, 
or built-in furniture which is fitted 
into place, including chimney pieces, 
wall paneling, cabinets, and cupboards. 

flagstone: A kin d of stone that splits 
easily into flags, or slabs; also, a term 
applied to irregular pieces of such 
stone split into slabs from 1 to 3 inches 
thick and used for walks or terraces. 
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A pavement made of stone Blabs is 
known as flogging. 

flange: A projecting edge, or rib. Some 
types of insulation materials are pro¬ 
vided with flanges for nailing purposes, 
flank: In architecture, the side of an 
arch. 



Fig. 25. Fluhing Block 


flashing: Piece of lead, tin, or sheet 
metal, either copper or galvanized 
iron, used around dormers, chimneys, 
or any rising projection, such as win¬ 
dow heads, cornices, and angles be¬ 
tween different members, or any 
place where there is danger of leak¬ 
age from rain water or snow. These 
metal pieces are worked in with 
shingles of the roof or other con¬ 
struction materials used. See Fig. 25. 
flat ardi or jack arch: A type of con¬ 
struction in which both the outside of 
an arch and the undemide of the arch 
are flat. 


Hat gram: Lumber sawn parallel with 
the pith of the log and approximately 
at right angles to the growth rings. 

flat molding: A thin, flat molding used 
only for finishing work. 

flat roof: A roof with just enough pitch 
to provide for drainage of rain water, 
or melting snow. 

flat skylight: Any skylight which has 
only enough pitch to carry on rain 
water or water from melting snow. 

flatting: In veneering, a process of flat¬ 
tening out budded veneflrs; also, a 
finish given to painting which leaves 
no gloss. 

fleam: A term used in woodworking to 
indicate the angle of bevel of the edge 
of a saw tooth with respect to the 
plane of the blade. 

FLmish bond: A bond consisting of 
headers and stretchers, alternating 
in every course, so laid as always to 
break joints, each header being 
placed in the middle of the stretchers 
in courses above and below. See 
typical bonds, Fig. 11. 

Flemiih gardon bond: In masonry, a 
bond consisting of three stretchers, 
alternating with a header, each 
header being placed in the center of 
the stretchers in the course above 
and below. 

flier: Any single one of a flight of stairs 
whose treads are parallel to each 
other; a stair tread that is of uniform 
width throughout its length. 

flight of stairs: A series of steps between 
floors of a building; a single flight of 
stairs may be broken into two flights 
by means of a landing. 

flint-on d-stone work: A system of ex¬ 
ternal ornamentation of buildings 
used in eastern Europe during the 
fifteenth century, by means of which 
inscriptions were produced in stone 
on a ground of flint which had been 
split to expose a black surface. Some¬ 
times the stones were sunk about 
two inches, and the flints were let 
into it. 

flitch girder: A combination beam com¬ 
posed of two or more joists which have 
between them steel plates % inch or 
more in thickness. Bolts are used to 
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hold the joists and steel plates to¬ 
gether. 

floor coat: In cement work, a term fre¬ 
quently applied to the mortar-setting 
bed which is put on with a float; 
also, a term applied to a coat of 
finishing cement, sometimes called 
float finish, which is also put on with 
a float. 

floater: A tool used to smooth and fin¬ 
ish cement work. 

floating: The proces of spreading 
plastering, stucco, or cement on the 
surface of walls to an equal thicknea 
by the use of a board called a float. 

floating foundation: In building con¬ 
struction, a special type d! founda¬ 
tion made to carry the weight dJ a 
superstructure which is to be erected 
on swampy land, or on unstable soil. 
Such a foundation consists of a large 
raftlike slab composed d! concrete, 
reinforced with steel rods or mesh. 

floats tone.- In masonry, a type of stone 
used by bricklayers to smooth 
gauged brickwork. See rubbing stone. 

floor: In architecture and building, dif¬ 
ferent stories of structure are fre¬ 
quently referred to as floors, for 
example, the ground floor, the second 
floor, and the basement floor; also, 
that portion of a building or room on 
which one walks. 

floor chisel: An all-steel chisel with an 
edge measuring from 2 to 3 inches in 
width, used especially for removing 
floorboards. 

floor drain: A plumbing fixture used to 
drain water from floors into the 
plumbing system. Such drains are 
usually located in the laundry and 
near the furnace and are fitted with a 
deep Beal trap. 

floor plan: An architectural drawing 
showing the length and breadth of a 
building and the location of the rooms 
which the building contains. Each 
floor has a separate plan. 

flue: An enclosed passageway, such as 
a pipe, or chimney, for carrying off 
smoke, gases, or air. 

fluo lining: Fire clay or terra-cotta 
pipe, either round or square, usually 
obtainable in ail ordinary flue sizes 


folding door or partition 

and in two-foot lengths. It is used 
for the inner lining of chimneys with 
brick or masonry work around the 
outside. Flue lining should run from 
the concrete footing to the top of the 
chimney cap. 

flush: The continued surface of two con¬ 
tiguous masses in the same plane; that 
is, surfaces on the same level, 
flush door: A door of an y size, not 
paneled, having two flat faces, fre¬ 
quently of hollow core construction. 
Rush joint: In masonry, a mortar joint 
formed by cutting surplus mortar 
from the face of a wall. If a rough 
texture is desired, the surface of the 
joint may be tapped with the end 
Df a rough piece of wood after the 
mortar has slightly stiffened. See 
Fig. 32. 

flying bond: In bricklaying, a bond 
formed by inserting a header course 
at intervals of from four to seven 
courses of stretchers, 
foaming agont: A chemical which, when 
foamed by a generator and measured 
into cement mix, controls the cellu¬ 
lar density of the resulting aerated 
material. 

foil: A rounded leaflike architectural 
ornamentation used especially for win¬ 
dow decoration, sometimes consisting 
of three divisions, sometimes of four 
and known as trefoil and qvatrefoil. 

folding door or parti lion: Any door or 
partition in which panels are built 
to bend back on themselves when 
opened. It may fold vertically or 
horizontally toward top or sides of 
opening. Center-hung typeB operate 
Dn pivoted hangers attached to the 
center of the same edge of each 
panel, and running along a track set 
in the opening. These panels strad¬ 
dle the track when folded. Pair- 
operated panels operate from hang¬ 
ers placed at opposite comers on 
the same edge of each of two panels. 
The hangerless inner edges are usu¬ 
ally hinged and project together on 
only one side of the track, when 
folded. Light metal collapsible gate 
frames, covered with fabric, are also 
hung from tracks and pushed into 
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folds to open. Concealing recesses or 
passageways are often built to ac¬ 
commodate the folded panels and 
leave the opening free of obstruc¬ 
tions. See rolling partitions. All of 
these may be operated by power or 
electronic devices for special pur¬ 
poses, as garage doors. 

folding stair: A stairway which folds 
into the ceiling, used for access to 
areas of a building not in general use. 
Such a stairway uses only limited 
space while in use. It is fixed by 
means of hinges at its uppermost 
end, while the lower end is provided 
with any of various catches which 
fasten the stairway when fulded. 
Quite often the underside uf such 
stairways is finished so as to match 
the ceiling area into which they are 
folded. 

foliated: To ornament with foils or foli¬ 
age; that is, decorated with a leal 
design. 



footing: A foundation as for a column; 
spreading courses under a foundation 
wall; an enlargement at the bottom 
of a wall to distribute the weight of 
the superstructure over a greater 
area and thus prevent settling. Foot¬ 
ings are usually made of cement and 
are used under chimneys and col¬ 
umns as well as under foundation 
walls. See Fig. 10. 

footing form*: Forms made of wood for 
shaping and holding concrete for 
footings of columns which support 
beams and girders. 


footing itop: In Concrete work, a term 
applied to a device consisting Df a 
plank nailed to a 4 x 4, placed in 
the forms to hold the concrete at 
the close of a day’s pouring. See 
Fig. 26. 

footitons: A stone placed at the foot 
of a gable slope to receive and resist 
the outward thrust of the coping 
stone above it. A foundation stone, 
fore plane: A bench plane 18 inches in 
length, intermediate between the 
jointer plane, which is larger, and the 
jack plane, which is smaller, 
forming fool: A term frequently applied 
to any device which will facilitate a 
mechanical operation; a tool espe¬ 
cially designed for a particular type 
of work with its cutting edge shaped 
like the form to be produced on the 
work. 

farms: In building construction, an 

enclosure made of either boards or 
metal for holding green concrete to 
the desired shape until it has set and 
thoroughly dried. 

form *»Dp: In concrete work, a term ap¬ 
plied to a device consisting of a 
plank nailed to a 4 x 4 placed in the 
forms at the end of a day’s pouring. 
See Fig. 26. 

foundation: The lowest division of a wall 
for a structure intended for permanent 
use; that part of a wall on which the 
building is erected; usually that part 
of a building which is below the sur¬ 
face of the ground and on which the 
superstructure rests, 
foundation bolt: Any bolt or device used 
to anchor the structural parts of a 
building to the foundation on which 
it rests; any bolt used to hold ma¬ 
chinery in position on its foundation, 
four-way switch: A switch used in house 
wiring when a light (or lights) is to be 
turned on or off at more than two 
places. Thus, for three places, use two 
three-way and one four-way switches; 
for four places, use two three-way and 
two four-way switches—an additional 
four-way switch for each additional 
place of control. 

fracture: In masonry, the breaking 

apart or separation of the continu- 
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ous parts of a wall of brick or stone, 
caused by a sudden shock or exces¬ 
sive strain. 

frame: In carpentry, the timber work 
supporting the various structural 
parts, such as windows, doors, floors, 
and roofs; the woodwork of doors, 
windows, and the entire lumber work 
supporting the floors, walls, roofs, and 
partitions. 

frame high: In masonry, the level at 
which the lintel or arch of an opening 
is to be laid; also, the height of the 
top of window or door frames, 
frame of a house: The framework of a 
house which includes the joists, studs, 
plates, sills, partitions, and rooting; 
that is, all parts which together make 
up the skeleton of the building, 
framework: The frame of a building: the 
various supporting parts of a building 
fitted together into a skeleton form, 
fronting: The process of putting together 
the skeleton parts for a building; the 
rough lumber work on a house, such as 
flooring, roofing, and partitions, 
framing square: An instrument having 
at least one light angle and two or 
more straight edges, used for testing 
and laying out work for truencss. A 
good framing square will have the 
following tables stamped on it for 
the use of the carpenter in laying 
out his work: unit length rafter 
tables; cssex board measure; brace 
measure; octagon scale; and, a 
twelfths scale. Also called square or 
steel square. 

free end: The end of a beam which is 
unsupported, as that end of a canti¬ 
lever which is not fixed, 
freemason: A term formerly applied to 
one of a class uf skilled stone masons 
who worked in freestone as distin¬ 
guished from an unskilled mason 
who worked only with rough stone, 
free-standing vertical sunshades: A wall or 
fence standing a few feet from a 
house and placed so as to shade a 
wall or window opening to help keep 
the interior of the building cool dur¬ 
ing warm weather. When louvered 
or open in style, they do not block 
out breezes while providing neces¬ 


furring 

sary shade. They are excellent 
against low sun, but can seldom be 
built high enough to shade walls 
during the middle of the day; most 
effective when painted in a light 
color and used in combination with 
tall green plants. 

freestone: Any stone, as a sandstone, 
which can be freely worked or quar¬ 
ried; used for molding, tracery, and 
other work requiring to be executed 
with the chisel. Any stone which cuts 
well in all directions without split¬ 
ting. 

French arch: In masonry, a type d{ 
bonded arch which is flat at both 
top and bottom, having the bricks 
sloping outward from a common 
center. Same as Dutch arch. 

French window: A long double-sash case¬ 
ment window with the sashes hinged 
at the sides and opening in the middle. 
The window extends down to the floor 
and serves as a door to a purch or 
terrace. 

friction: Resistance to relative motion 
set up between particles of two mov¬ 
ing surfaces in contact with each other. 

friction catch: A device consisting of a 
spring and plunger contained in a cas¬ 
ing, used on small doors or articles of 
furniture to keep them tightly closed 
but not locked. 

frilled: An ornamental edging on furni¬ 
ture such as a frilled C scroll; a term 
used to refer to any scroll which has 
added decorative carving along its pro¬ 
jecting edges. 

frog: A depression, such as a groove or 
recess, in one Dr both of the larger 
sides of a brick or building block, 
thus providing a key for the mortar 
at the joints, and also effecting a 
saving in the weight of the material. 
A name also applied to a part Df a 
carpenter's plane. 

furred: The providing of air space be¬ 
tween the walls and plastering ur sub- 
floor and finish floor by use of wood 
strips, such as lath or lx2’s nailed to 
the walls in a vertical position. Walls 
or floors prepared in this manner are 
said to be furred. 

furring: The process of leveling up 
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part of a wall, ceiling, or floor by 
the use of wood strips; also, a term 
applied to the strips used to provide 
air space between a wall and the 
plastering. See Fig. 27. 



furring strips: Flat pieces of lumbni 
used to build up an irregular fram¬ 
ing to an even surface, either the 
leveling uf a part of a wall or ceiling. 
The term furring strips Dr jurrings is 
also applied to strips placed against 
a brick wall for nailing lath, to 
provide air space between the wall 
and plastering to avoid dampness. 
See Fig. 27. 

G 

gable: The end of a building as distin¬ 
guished from the front or rear side; 
the triangular end of an exterior wall 
above the eaves; the end of a ridged 
roof which at its extremity is not re¬ 
turned on itself but is cut off in a 
vertical plane which above the eaves 
is triangular in shape due to the slope 
of the roof. 

gable molding: The molding used as a 
finish for the gable end of a roof 
gable roof: A ridged roof which termi¬ 
nates either at one end or both ends 
in a gable. 

gain: The notch or mortise where a 
piece of wood is cut out to receive the 
end of another piece of wood. 


gallery: An elevated floor, or platform 
equipped to increase the seating capac¬ 
ity of auditoriums in churches, thea¬ 
ters, and other large audience rooms. 
Projecting from the interior wall of a 
building, the gallery usually is sup¬ 
ported by columns below, but some¬ 
times it is hung on supports from 
above. In some cases supports are 
provided both above and below, 
gallet: A splinter of stone chipped off 
by chiseling. Also called a spall. 
gnlluting: In rubble work, a term ap¬ 
plied to the process of filling in the 
coarse masonry joints of fresh mor¬ 
tar with small stone chips or gallets. 
Same as garreting. 

gambrel roof: A type of roof which has its 
slope broken by an obtuse angle, so 
that the lower slope is steeper than the 
upper slope; a roof with two pitches, 
ganister: In building, a material made 
of ground quartz and fire clay; used 
for fireproofing purposes, especially 
around the hearths of furnaces, 
garden bond: A type of masonry con¬ 
struction consisting of three stretchers 
in each course followed by a header. 
Huwever, this bond may have from 
two to five stretchers between headers, 
gardenwnll bond: In bricklaying, a 
bond formed by stretchers with 
headers inserted at intervals of sev¬ 
eral courses only; also called flying 
bond. 

garderube: A room for keeping articles 
of clothing, a wardrobe; also, a small 
private room, as a bedroom, 
garnet paper: An abrasive paper used for 
polishing and finishing surfaces of 
woodwork. The paper is prepared by 
covering one side with glue and a 
reddish abrasive material, 
gauge; A tool used by carpenters and 
other woodworkers to make a line 
parallel to the edge of a board. 

gauged arch: In masonry, an arch con¬ 
structed with special bricks which 
have been cut with a bricklayer’s 
saw, then rubbed to the exact shape 
required for use in an arch where the 
joints radiate from a common center, 
gauging: In masonry, cutting brick or 
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stone to make them uniform in size. 
In plastering, the mixing of plaster 
of Paris with mortar to effect quick 
setting. 

geometrical stair: A winding stair which 
returns on itself with winders built 
around a well. The balustrade follows 
the curve without newel posts at the 
turns. It is also known as a spiral 
stair. 

geometry: That branch of mathematical 
science which treats of the properties 
and relations of lines, surfaces, and 
solids. 

German siding: A type of weatherboard¬ 
ing with the upper part of the exposed 
face finished with a concave curve and 
the lower portion of the back face re¬ 
bated. 

gingerbread work: A gaudy type of orna¬ 
mentation in architecture, especially 
in the trim of a house, 
girder: A large, supporting, built-up, 
horizontal member used tD support 
walls or joists; a beam, either timber 
or steel, used for supporting a super¬ 
structure. See Fig. 7. 
girt: The same as girth; the circumfer¬ 
ence of round timber, 
girt strip: A board attached to studding 
to carry floor joists; a ledger board, 
glass block: A hollow glass building 
brick having the advantage of ad¬ 
mitting light with privacy, insulating 
against the passage of sound, but not 
safe to use in a load-bearing wall. 
Sometimes called glass brick. 
glazed: Equipped with window panes; 
the process of placing glass in windows, 
doors, and mirrors is known as glazing. 
glazed brick: Building brick prepared by 
fusing on the surface a glazing ma¬ 
terial ; brick having a glassy surface, 
glazed doors: Doors which have been fit¬ 
ted with glass and usually having a 
pattern or lattice of woodwork be¬ 
tween the panes. 

glazed hie: A type of masonry tile which 
has a glassy or glossy surface. 

Blazing: Placing glass in windows, doors, 
and mirrors; the filling up of inter¬ 
stices in the surface of a grindstone or 
emery wheel with minute abraded 
particles detached in grinding. 


granulated slag 

glyph: In architecture, an ornamental 
channel, or groove; a short, vertical 
groove. 

gooseneck: Something curved like the 
neck of a goose, such as an iron hook, 
or other mechanical Contrivance bent 
or shaped like a goose neck; the 
curved or bent section of the handrail 
on a stair. 

Gothic arch: A type of arch usually high 
and narrow, coming to a point at the 
center at the top, especially one with a 
joint instead of a keystone at the apex. 

gouge: A cutting chisel which has a con¬ 
cavo-convex cross section, Dr cutting 
surface. 

grade: In building trades the term used 
when referring to the ground level 
around a building. 

grading: Filling in around a building 
with nibble and earth, so the ground 
will slope downward from the founda¬ 
tion, at an angle sufficient to carry off 
rain water. 

gradual load: The gradual application of 
a load to the supporting members of a 
structure, so as tD provide the most 
favorable conditions possible for re¬ 
ceiving the stress and strain which 
these members will be required to 
carry when the building is completed. 

graduate : To mark with degrees of meas¬ 
urement, as the division marks of a 
scale; the regular dividing of parts 
into steps or grades. 

graduation: The process of separating a 
unit of measure into equal parts; also, 
one of the division marks, or one of 
the equal divisions of a scale. 

groin: In woodworking, a term applied 
to the arrangement of wood fibers; 
working a piece of wood longitudinally 
may be either with or against the 
grain; a cross-section, or transverse, 
cut of wood is spoken of as cross grain. 

granite: An igneous rock composed 
chiefly of feldspar but containing also 
some quartz and mica, used exten¬ 
sively in construction work and for 
monuments. It is extremely hard and 
will take a high polish. 

granulatod slog: The product of rapid 
cooling of molten blast-furnace slag, 
resulting in a mass of friable, porous 
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grains, most of which are under one- 
half inch in size. See air-cooled slag. 
grating: A framework, or gratelike ar¬ 
rangement of bars either parallel or 
crossed, used to cover an opening, 
gravel fill: Crushed rock, pebbles, or 
gravel, deposited in a layer of any 
desired thickness at the bottom of an 
excavation, the purpose of which is 
to insure adequate drainage of any 
water. Sec Fig. 10. 

green brick: In masonry, a molded clay 
block before it has been burned in 
preparation for building purposes, 
green mortar: A term sometimes ap¬ 
plied to mortar before it has set 
firmly. 

green wood: A term used by wood¬ 
workers when referring to timbers 
which still contain the moisture, Dr 
sap, of the tree from which the wood 
was cut. Lumber is said to be seasoned 
when the sap has been removed by 
natural processes of drying or by arti¬ 
ficial drying in a kiln, 
grille: A grating or openwork barrier, 
usually of metal but sometimes of 
wood, used to cover an opening, or as 
a protection over the glass of a winduw 
or door. A grille may be plain but 
often it is of an ornamental Dr decora¬ 
tive character. 

grind: To reduce any substance to pow¬ 
der by friction or crushing; to wear 
down or sharpen a tool by use of an 
abrasive, such as a whetstone, emery 
wheel, or grindstone; to reduce in size 
by the removal of particles of material 
by contact with a rotating abrasive 
wheel. 

grinder: Any device used to sharpen 
tools, or remove particles of material 
by any process of grinding, 
grindstone: A fiat rotating stone wheel 
used to sharpen tools or wear down 
materials by abrading, or grinding. 
Grindstones are natural sandstone, 
grommet: A metal eyelet used principally 
in awnings or along the edges of sails, 
groove: A channel, usually small, used 
in woodworking and building for dif¬ 
ferent purposes which sometimes are 
practical but often merely decorative, 
ground: One of the pieces of wood flush 


with the plastering of a room, to which 
moldings and other similar finish ma¬ 
terial are nailed. The ground acts as a 
straight edge and thickness gauge to 
which the plasterer works to insure a 
straight plaster surface of proper 
thickness. 

ground course: A horizontal course, 
usually of masonry, next to the 
ground. * 

ground floor: Usually the main floor of 
a building; the floor of a house most 
nearly on a level with the ground; 
that is, the first floor above the ground 
level. 

ground joist: A joist which is blocked up 
from the ground. 

ground wall: In building, the founda¬ 
tion wall; the wall on which a super¬ 
structure reals. 

grout: A mortar made so thin by the ad¬ 
dition of water it will run into joints 
and cavities of masonry; a fluid 
cement mixture used to fill crevices. 

Gunite: A const ruction material com¬ 
posed of cement, sand or crushed 
slag, and water mixed together and 
forced through a cement gun by 
pneumatic pressure. Sold under the 
Irade-mark Gunite. 

gusset: A brace Dr angle bracket used to 
stiffen a corner or angular piece of 
work. 

gutter: A channel of wood dt metal at 
the eaves or on the roof of a building 
for carrying off rain water and water 
from melting snow. 

gypsum: A mineral, hydrous sulphate of 
calcium. In the pure slate gypsum is 
colorless. When part of the water is 
removed by a slow heating process the 
product becomes what is known as 
•plaster of Paris, used extensively for 
decorative purposes. 

Gypsum blocks: A type of building 
material usually grayish white in 
color; because of its friable texture 
it is used only in nonload-bearing 
partition walls. 

H 

hock saw: A narrow, light-framed saw 
used for cutting metal; a fine-toothed, 
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narrow-bladed saw stretched in a firm 
frame. It may be operated either by 
hand or by electric power, 
haft: The handle of any thrusting or 
cutting tool, such as a dagger, knife, 
sword, Dr an awl. 

holf-bock bench sow: A cutting tool in 
which a stiffening bar extends over 
only a portion of the blade length, 
combining the action of both the 
handsaw and the backsaw. 
half bat: A term applied to Dne-half 
of a building brick, 
half-lap joint: A jointing of two pieces 
by cutting away half the thickness of 
each piece so that the pieces fit to¬ 
gether with the surfaces flush, 
half-round file: A tool which is flat on 
one side and curved on the other; 
however, the convexity never equals 
a semicircle. 

half story: An attic in a pitched-roof 
structure having a finished ceiling and 
floor and some side wall. 

half-timbered: A term applied to any 
building constructed of a timber 
frame with the spaces filled in, either 
with masonry or with plaster on 
laths. 

hammer: A tool used for driving nails, 
pounding metal, or for other pur¬ 
poses. Though there are various 
types of hammers, uspd for a variety 
of purposes, all hammers are similar 
in having a solid head set crosswise 
on a handle. Sec Fig. 17. 
hand drill: A hand-operated tool used for 
drilling holes. 

hand file: A tool used in finishing flat 
surfaces. See file. 

handiwark: Any work done by the hands; 
usually refers to work requiring some 
special skill. 

handrail: Any railing which serves as 
a guard; a rail which is intended tD 
be grasped by the hand to serve as 
a support, as on a stair or along the 
edge of a gallery. See Fig. 50. 
handrail wreath: The curved section of a 
stair rail. See wreath. 
handiaw: Any ordinary saw operated 
with one hand; that is, a one-han- 
dled saw, either a ripsaw or a cross¬ 


cut saw, used by woodworkers. See 
Fig. 28. 

hand screw: A clamp with two parallel 
jaws and two screws used by wood¬ 
workers; the clamping action is pro¬ 
vided by means of the screws, one 
operating through each jaw. 
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hand tools: Any tools which are operated 
by and guided by hand, 
hangar: A shelter or shed for housing air¬ 
craft. 

hanger: A drop support, made of strap 
iron or steel, attached to the end of a 
joist or beam used to support another 
joist or beam. See stirrup. 
hanger belt: A bolt used for attaching 
hangers to woodwork; it consists of a 
lag screw at one end with a machine- 
bolt screw and nut at the other end. 
hanging stile: That part of a door to 
which the hinges are attached; the 
vertical part of a door or casement 
window to which the hinges are fixed, 
hordpon. A cemented or compacted layer 
in soils, often containing some propor¬ 
tion of clay, through which it is dif¬ 
ficult to dig or excavate, 
hardwood: The botanical group of broad¬ 
leaved trees, such as oak, maple, bass¬ 
wood, poplar, and others. The term 
has no reference to the actual hardness 
of the wood. Angiospcrms is the botan¬ 
ical name for hardwoods, 
hasp: A hinged-metal strap designed to 
pass over a staple and secured by a 
peg or padlock. 

hatching: Parallel lines drawn closely to¬ 
gether for the purpose of shading, or 
to indicate a section of an object 
shown in a drawing. 
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hotchwoy: An opening covered by a 
hatch, or trap door, to provide easy 
access to an attic or cellar; any open¬ 
ing in a floor, ceiling, or roof which 
makes it possible to pass from one 
story to another; the opening on ships 
for passage from one deck to another, 
haunch: In architecture, either side of an 
arch between the crown, or vertex, and 
the impost where the arch rests on the 
top of a pier or wall; the shoulder of 
an arch. 

H beam: An H-shaped steel beam, 
header: In building, a brick or stone laid 
with the end toward the face of the 

wall. 

bandar bond: A form of bond in which 
all courses are laid as headers; used 
for wall or partitions eight inches 
thick. See typical bonds, Fig. 11. 
header-high: In masonry, when a por¬ 
tion of a wall has been laid up to 
the point where headers are neces¬ 
sary, the wall is said to be header- 
high. 

bender joist: In carpentry, the large 
beam or timber into which the com¬ 
mon joists are fitted when framing 
around upenings for stairs, chim¬ 
neys, or any openings in a floor or 
roof; placed so as to fit between 
two long beams and support the 
ends of short timbers. See Fig. 12. 
hood joint: A vertical joint which joins 
brick at their ends. See Fig. 6. 
head room: The vertical space in a door¬ 
way; also, the clear space in height be¬ 
tween a stair tread and the ceiling or 
stairs above. 

hearth: The floor of a fireplace; also the 
portion of the floor immediately in 
front of the fireplace, 
heavy joist: In woodworking, a timber 
measuring between 4 and 6 inches in 
thickness and 8 inches or over in 
width. 

heel: That part of a timber, beam, 
rafter, or joist which rests on the wall 
plate. 

Haight: In reference to an arch, the 
perpendicular distance between the 
middle point of the chord and the 
intrados. Sometimes called the rise. 
See Fig. 24. 


helve: The handle of a tool, such as a 
hammer, hatchet, or ax. 
herringbone: In masonry, a pattern used 
in brickwork where the brick in alter¬ 
nate courses is laid obliquely in op¬ 
posite directions forming a design 
similar in appearance to the spine of a 
herring; a zigzag pattern used in brick¬ 
work; in flooring, material arranged 
diagonally. 

herringbone bond: In masonry, the ar¬ 
rangement of bricks in a course in 
a zigzag fashion, with the end of 
one brick laid at right angles against 
the side of a second brick, 
hewing: Dealing cutting blows with an 
ax or other sharp instrument for the 
purpose of dressing a timber to a 
desired form or shape, 
hexagon: A polygon with six sides, 
hick joint; In masonry, a mortar joint 
finished flush with the surface of the 
wall. 

hiearly cemenT. A contraction of the 
more generally used term high early 
strength Portland cement or con¬ 
crete. 

high early strength cement: A specially 
prepared Portland cement for giv¬ 
ing quick strength to concrete work. 
It is frequently used when the tem¬ 
perature is below freezing, 
hinge: A movable joint upon which a 
door turns; a mechanical device con¬ 
sisting primarily of a pin and two 
plates which may be attached to a 
door and the door frame to permit the 
opening and closing of the door. 
Hinges are used also on gates and 
other places where movable joints are 
desired. 

hip rafters: Rafters which form the hip 
of a roof as distinguished from the 
common rafters. A hip rafter extends 
diagonally from the corner of the 
plate to the ridge, and is located at 
the apex of the outer angle formed 
by the meeting of two sloping sides 
of a roof whose wall plates meet at 
a right angle. See Fig. 47. 
hip roof: A roof which rises by inclined 
planes from all four sides of a building, 
hipi: Those pieces of timber or lumber 
placed in an inclined position at the 
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corners or angles of a hip roof. See 
Fig. 47. 

hollow concrete block*: A type of pre¬ 
cast concrete building block having 
a hollow core. 

hollow core door or wall: A faced door 
or wall with a space between the 
facings which is occupied by a 
structure consisting of air or insula¬ 
tion filled cells; made of wood, 
plastic, or other suitable material. 
Hollow core constructions have 
special fire, temperature, and sound 
insulating properties, as well as being 
light weight and strong. 

hollow masonry unit: A masonry unit 
whose cross-sectional area in any 
given plane parallel to the bearing 
surface is less than 75 per cent of 
its gross cross-sectional area meas¬ 
ured in the same plane. 

hollow wall: In masonry, a wall con¬ 
structed of brick, stone, or other 
materials, having an nir space be¬ 
tween the outside and inside faces of 
the wall. Also called cnvily wall. 

hollow tile : Tile made in a variety of 
forms and sizes; used extensively as a 
building material for both exterior 
walls and partitions. When used for 
outside walls the tiles usually are 
covered with stucco. 

honeycomb: A cell-like structure. Con¬ 
crete that is poorly mixed and not 
adequately puddled having voids or 
open spaces is known to be honey¬ 
combed. 

honeycomb core: A structure of air cells, 
resembling a honeycomb, often made 
of paper, which is placed between 
plywood panels, sometimes replac¬ 
ing studs. This type of wall con¬ 
struction provides lighter prefabri¬ 
cated walls with excellent insulating 
properties. See hollow core door or 
wall. 

horizontal: On a level; in a direction 
parallel to the horizon. For example, 
the surface of a still body of water is 
horizontal, or level. 

horse: In building and woodworking, a 
trestle; one of the slanting supports of 
a set of steps to which the treads and 
risers of a stair are attached; a kind 


of stool, usually a horizontal piece to 
which three or four legs are attached, 
used as a support for work; a braced 
framework of timbers used to carry a 
load. 

housed string: A stair string with hori¬ 
zontal and vertical grooves cut on the 
inside to receive the ends of the risers 
and treads. Wedges covered with glue 
often are used to hold the risers and 
treads in place in the grooves. 

Howe truss: A type of truss used both 
in roofs and in construction of 
bridges; a form of truss especially 
adapted to wood and steel construc¬ 
tion. 

hutch: A chest, box, or trough; a small 
dark room; a storage place; a pen for 
small animals, as rabbits; also a hut 
or cabin. 

hydrated lime: The material which re¬ 
mains after a chemical reaction due 
to the contact of quicklime and 
water. The same as slaked lime. 
hydraulic cement: A type of cement 
which hardens under water, 
hydraulic jack: A lifting device operated 
by a lever from the outside, and put 
into action by means of a small force 
pump, through the use of a liquid, 
such as water or oil. 
hydraulic lime: A lime which will 
harden under water, 
hydraulic limestone: A limestone which 
contains some silica and alumina, 
yielding a quicklime that sets or 
hardens under water, 
hydraulic mortar: In masonry, a mortar 
which will harden under water; used 
for foundations or any masonry con¬ 
struction under water, 
hypotenuse: The side opposite the right 
angle of any right triangle. 


I beam: A steel beam whose cross section 
resembles a letter I 7 used in structural 
work. 

impost: The uppermost member of a 
column, pillar, pier, or wall upon 
which the end of an arch rests. See 

Fie 34 . 

incinerator: A furnace, Dr a container, m 
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which waste material and rubbish is 
burned. 

incise: To cut or carve; to cut marks as 
in the process of engraving, 
inclined plane: A surface inclined to the 
plane of the horizon; the angle which 
it makes with the horizontal line is 
known as the angle of inclination. 
indenture: A contract, or official papei, 
by means of which an apprentice is 
legally bound to his employer. AIsd, 
a deed, mortgage, or lease, 
inglenook: A nook in a comer by a fire, 
such as a comer by a chimney or fire¬ 
side. 

inlay: To decorate with ornamental de¬ 
signs by setting in small pieces of 
material in the body of a piece of 
work which is made of different 
material from the inlaid pieces; also, 
the designs so made, 
inscribe: To write or engrave in any 
form, especially in a way that will 
endure. Also, to draw one figure 
within another as in geometry, 
inside calipers: In shopwork, a type of 
calipers having the points at the ends 
of the legs turned outward instead of 
inward so the tool can be used for 
gauging the inside diameters, 
instant grab adhesives: Adhesives which 
hold their grip on contact without 
clamping. Plywood wall panels, with 
adliesived backs, contact studs and 
hold their position without bracing. 
These adhesives can be used, with 
anchor plates, for attaching furring 
strips, cutting down on nailing dam¬ 
age to masonry walls. Laminating 
plastics on the job is also possible 
because of the instant grab property 
of these glues. 

insulated: Any part of a building sepa¬ 
rated from other parts of the structure, 
to prevent the transfer of heat or elec¬ 
tricity, is said to be insulated. 
insulation; Any material used in building 
construction for the reduction of fire 
hazard or for protection from heat or 
cold. Insulation also prevents transfer 
of electricity. 

intake belt course: In building, a belt 
course with the molded face cut so 


that it serves as an intake between the 
varying thicknesses of two walls. 

Interior finish : A term applied to the total 
effect produced by the inside finishing 
of a building, including not only the 
materials used but also the manner in 
which the trim and decorative features 
have been handled. 

intersection: The point wliere two inter¬ 
secting lines cross each other. 

intrados or soffit: The under surface or 
interior curv e of an arch. 

inverted arch: In masonry, an arch where 
the keystone is located at the lowest 
point of the arch. 

involute: A curve such as would be de¬ 
scribed by the unwinding of a string 
from a cylinder. 

ironwork: A term applied to the use of 
iron fur ornamental purposes. Elabo¬ 
rately designed ornamentation in iron¬ 
work was used fur hinges, door 
knockers, and escutcheons in the archi¬ 
tecture of the Middle Ages. 

irregular-coursed: In masonry, rubble 

walls built up in courses of different 
heights. 

J 

jack: A portable machine used for lift¬ 
ing heavy loads through short dis¬ 
tances with a minimum expenditure 
of effort or power. 

jack arch: An arch which is flat instead 
of rounded. This type of arch is some¬ 
times called a French arch. 

jack plane: A bench plane, appropriately 
named for a beast of burden often 
called upon to do the hardest and 
roughest kind of work. The jack plane, 
likewise, is called upon to do the hard¬ 
est and roughest work on a piece of 
timber as it first comes from the saw. 
This plane is the one used to true up 
the edges and rapidly prepare the 
rough surface of a board for the finer 
work of the smoothing planes. 

jack rafter: A short rafter of which 
there are three kinds: (1) those be¬ 
tween the plate and a hip rafter; 
(2) those between the hip and valley 
rafters; (3) those between the valley 
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rafters and the ridge board. Jack 
rafters are used especially in hip 
roofs. See Fig. 47. 

joclucraw: A mechanical device operated 
by a screw, used in lifting weights and 
for leveling work. 

jamb: In building, the lining of an 
opening, such as the vertical side 
posts used in the framing of a door¬ 
way or window. See Fig. 43. 

jambitons: In architecture, a stone 

which is set in an upright position 
at the edge of a wall opening, such 
as for a door or window, so one of 
the faces of the stone forms a part 
or all of a jamb. 

jedding an: In masonry, an ax having 
one flat face and one pointed peen. 
See cavil. 

jig sow: In woodworking, a type of saw 


with a thin, narrow blade to which an 
up-and-down motion is imparted 
either by foot power or by mechanical 
means. 

joggle: A projection, or shoulder, to re¬ 
ceive the thrust of a brace; also, a 
key, or projecting pin, set in between 
two joining surfaces for the purpose 
of reinforcing the joint. 

joggle joint: In masonry, or stonework, 
a joint in which a projection on one 
member fits into a recess in another 
member, to prevent lateral move¬ 
ment. 

Johnson-Ackerman anchor: A concrete 

insert, provided with a lead shield, 
used to fasten wood parts to a con¬ 
crete or masonry wall. See anchors, 
Fig. 1. 

joiner: A craftsman in woodworking who 
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constructs joints; usually a term ap¬ 
plied to the workmen in shops who 
construct doors, windows, and other 
fitted parts of a house or ship. 

joinory: A term used by woodworkers 
when referring to the various types 
of joints used in woodworking. Wood 
joints commonly used in timber 
framing, in edge joining of boards, 
and other forms of woodworking are 
shown in Fig. 29. 

joint: In carpentry, the place where 
two or more surfaces meet; also, to 
form, or unite, two pieces into a 
joint; to provide with a joint by 
preparing the edges of two pieces so 
they will fit together properly when 
joined. Wood joints commonly used 
in cabinet construction and for 
interior trim are shown in Fig. 30. 

jointer: In masonry, a flat steel tool 
used by bricklayers to form the 
various types of mortar joints be¬ 
tween the courses of bricks upon 
the face of a wall in pointing, as the 
V, the concave, and weather joints. 
See Fig. 31. 

jointer plane: A large bench plane used 
chiefly for long work and for final 
truing up of wood edges or surfaces for 
joining two pieces of wood; an iron or 
wood plane suitable for all kinds of 
plane work, and especially adaptable 
for truing large surfaces required in 
furniture making. 

jointing: In masonry, the operation of 
making and finishing the exterior 
surface of mortar joints between 
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courses of bricks or stones. See Figi 
32. 

joiit: A heavy piece of horizontal 
timber to which the boards of a floor, 
or the lath of a ceiling, are nailed. 
Joists are laid edgewise to form the 
floor support. See Fig. 7. 

K 

kelIntone: In architecture, a stucco with 
cr ush ed finish. 

kerf: A cut made with a saw. 
kerfing: The process of cutting grooves 
or kerfs across a board so as to make it 
flexible for bending. Kerfs are cut 
down to about two-thirds of the thick¬ 
ness of the piece to be bent. An exam¬ 
ple is found in the bullnose of a stair 
which frequently is bent by the proc¬ 
ess of kerfing. 
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kevel: A stonemason’s hammer, used 
for breaking and dressing stpne. 
key: In building, a wedge for splitting 
a tenon in a mortise to tighten its 
hold; a strip of wood inserted in a 
piece of timber across the grain to 
prevent casting; also a wedge of 
metal used to make a dovetail joint 
in a stone; a hollow in a tile to hold 
mortar or cement; a groove made in 
cement footings for tying in the 
cement foundation of a structure. A 
footing key is shown in Fig. 54. 



keyhole saw: A small cutting tool with 
a tapered blade used for cutting 

keyholes, fretwork, and other similar 

work. A nest of keyhole saws is 

shown in Fig. 33. 

keystone: The wedge-shaped piece at 
the top of an arch which is regarded 
as the most important member be¬ 
cause it binds, or locks, all the other 
members together. Thp position of a 
keystone is shown in Fig. 34. 




kick plate: A metal plate, or strip, placed 
along the lower edge of a door, to 
prevent the marring of the finish by 
shoe marks. 

kiln: A large oven or heated chamber 
for the purpose of baking, drying, or 
hardening, as a kiln for drying lumber; 
a kiln for baking brick; a lime kiln for 
burning lime. 

king closer: In masonry, a closer used 
to fill an opening in a course larger 
than a half brick. A king closer is 
about three-fourths the size of a 
regular-sized brick. 

king post: In a roof truss, the central 
upright piece against which the rafters 
abut, and which supports the tie beam. 

knee: A piece of lumber bent in an angu¬ 
lar shape either naturally or artificially 
to receive and relieve the strain of a 
weight on another piece of timber. 

kneeler: In masonry, a stone cut to pro¬ 
vide a change in direction, as in the 
curve of an arch. 

krnFt paper: A type of strong brown 
paper used extensively for wrapping 
purposes, and as a building paper. 

kyanize: The preparation of wood to 
prevent decay by a process Df infusing 
the wood with mercuric chloride. 

Kyan's process: In woodworking, a 
method of preserving wood by infus¬ 
ing the timber with bichloride of mer¬ 
cury.# 

L 

label: A molding or dripstone over a 
door or window, especially one which 
extends horizontally across the top of 
the opening and vertically downward 
for a certain distance at the edges. 

lacing course: In masonry, a course of 
brickwork built into a stone wall 
for bonding and leveling purposes. 

La Forge cement: A cement produced as 
a by-product during the calcination 
of hydraulic lime. It is nonstaining 
and is imported. It develops almost 
as much strength as Portland ce¬ 
ment. 

log screw: A heavy wood screw with a 
square head. Since there is no slot in 
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the head, the screw must be tightened 
down with a wrench. 

lolly column: A cyJindrically shaped steel 
member, sometimes filled with con¬ 
crete, used as a support for girders or 
other beams. 

lominate: In furniture making, the build¬ 
ing up with layers of wood, each layer 
being a lamination or ply; also, the 
construction of plywood. 

laminated construction: Any type of con¬ 
struction where the work is built 
up by thin layers to secure maxi¬ 
mum strength with minimum weight. 
In pattern making this method is 
especially desirable since it elim¬ 
inates cross-grain wood and provides 
strength, particularly on thin curved 
members. 

landing: In stair construction, a platform 
introduced at some point to change 
the direction of the stairway, or to 
break the run. 

landing newel: A post at the landing 
point of a stair supporting the hand¬ 
rail. 

landing tread: In building, a term used 
when referring to the front end of a 
stair landing. The method of con¬ 
struction usually provides the front 
edge with a thickness and finish of a 
stair tread while the back has the same 
thickness as the flooring of the landing. 

lap joint: The overlapping of two 
pieces of wood or metal. In wood¬ 
working, such a uniting of two pieces 
of. board is produced by cutting 
away one-half the thickness of each 
piece. When joined, the two pieces 
fit into each other so that the outer 
faces are flush. See end-lap joint, 
Fig. 29. 

large knot: In woodworking, any sound 
knot measuring more than V /2 inches 
in diameter. See sound knot. 

lath: In building, a term applied to a 
strip of wood, usually measuring about 


1 Vi inches in width, % of an inch in 
thickness, and 4 feet in length; used as 
a foundation for plaster. Rock lath is 
another type of plaster foundation, 
lothe: In shopwork, a mechanical device 
used in the process of producing cir¬ 
cular work, for wood or metal turning, 
lathing: In architecture, the nailing of 
lath in position; also a term used for 
the material itself. 

lattice: Any open work produced by in¬ 
terlacing of laths or other thin strips, 
latticework: Any work in wood or metal 
made of lattice or a collection of lat¬ 
tices. 

lead: In masonry, a part of a wall 
built as a guide for the laying of the 
balance of the wall, 
leader: The same as a downspout, 
lean-to roof: The sloping roof of a room 
having its rafters, or supports, pitched 
against and leaning on the adjoining 
wall nf a building. 

ledge: In architecture, any shelflike pro¬ 
jection from a wall. 

ledger board: In building, the same as a 
ribbon strip; a support attached to 
studding for carrying joists; horizon¬ 
tal member of a scaffold, 
level: A device (also known as a spirit 
level) consisting of a glass tube 
nearly filled with alcohol or ether, 
leaving a movable air bubble. This 
device, protected by a metal Dr 
wood casing, is used for determining 
a point, or adjusting an object, in 
a line or plane perpendicular to the 
direction of the force of gravity. 
When centered, the bubble indicates 
the line of sight tD be truly hori¬ 
zontal. A slight tilting of the level 
at either end will cause the bubble 
to move away from center, indi¬ 
cating a line which is not horizontal. 
An example of a spirit-level obtain¬ 
able in either wood or metal is 
shown in Fig. 35. 



Fig. 35, Level 
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Isvoliag ii u h —i il: A leveling device 
consisting of a spirit level attached to 
a sighting tube and the whole mounted 
on a tripod; used for leveling a surface 
to a horizontal plane. When the bub¬ 
ble in the level is in the cento 1 the line 
of sight is horizontal, 
leveling rod or leveling staff: A rod, or 
staff, with graduated marks for meas¬ 
uring heights, or vertical distances, 
between given points and the line of 
Bight of a leveling instrument. The dif¬ 
ferent types of leveling rods in com¬ 
mon use are the target rods read only 
by the rodman and the self-reading 
rods, which are read directly by the 
men who.do the leveling, 
level man: The surveyor who has charge 
of the leveling instrument, 
lewis: An iron dovetailed tenon, in sec¬ 
tions, designed to fit into a dovetailed 
mortise in a heavy block of stone; 
used for attaching a derrick, or other 
hoisting apparatus, to the stone for 
lifting it to its proper position in a 
structure. 

lewis bolt: An anchor bolt, with a ragged 
tapering tail, inserted in masonry and 
held in place by a lead casing, 
light: A window pane; a section of a 
window sash for a single pane of glass, 
lims: A caustic, highly infusible, white 
substance produced by the action of 
heat on limestone, shells, or other 
forms of calcium carbonate. The 
heat drives out the carbonic acid 
and moisture, leaving only the 
quicklime. 

lime-burning: The process of producing 
lime by the burning of limestone. 
See calcining. 

limestone: A type of stone used exten¬ 
sively for building purposes, especially 
in the better grade of structures. 
Limestone is composed largely of cal¬ 
cium carbonate originating usually 
from an accumulation of organic re¬ 
mains, such as shells, which yield lime 
when burned. Therefore, this stone is 
also used extensively as a source of 
lime. 

limnwaih: Lime slaked in water and 
applied with a brush or as a spray. 
Salt is sometimes added to make it 


adhere better, and bluing may be 
added to give a white tone. It u 
used chiefly as a wall covering. See 
whitewash. 

linoal foot: Pertaining to a line one foot 
in length as distinguished from a 
square foot or a cubic foot. 

Ibiaar: Resembling a line, or thread; 
narrow and elongated; involving 
measurement in one direction; per¬ 
taining to length. 

linear measure: A system of measure¬ 
ment in length; also known as long 
measure: 

12 inches (in.) =1 foot (ft.) 

3 feet =1 yard (yd.) 

16% feet =1 rod (rd.) 

320 rods =1 mile (mi.) 

5280 feet =1 mile 

lintel: A piece of wood, stone, or steel 
placed horizontally across the top of 
door and window openings to support 
the walls immediately above the open¬ 
ings. 

lobby: In architecture, a hall or passage 
at the entrance to a building; in case 
of large buildings, the lobby is often 
used as a waiting room. 

locking stile: The vertical section of a 
door to which the lock is fastened. 

long-and-ihort work: In masonry, a 
method of forming angles of door 
and window jambs in rubble walls 
by laying stones horizontally alter¬ 
nating with stones set on end, the 
upright stones usually being longer 
than the horizontal stones. 

longihidinol section: In shopwork and 
drawing, a lengthwise cut of any por¬ 
tion of a structure; also, pertaining to 
a measurement along the axis of a 
body. 

lookouti: Short wooden brackets which 
support an overhanging portion of a 
roof (see Fig. 18); also, a place 
from which observations are made, 
as from a watchtower. 

loose knot: In woodworking, a term ap¬ 
plied to a knot which is not held in 
position firmly by the surrounding 
wood fibers; such a knot is a severe 
blemish in a piece of lumber making 
the board unfit for first-class work. 
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louver: An opening for ventilating dosed 
attics or other used spaces; a lantern 
or turret on a roof for ventilating or 
lighting purposes, commonly used in 
medieval buildings; also, a louver 
board. A slatted opening for ventila¬ 
tion in which the slats are so placed 
as to exclude Tain, light, or vision, 
louver boards: In architecture, a series 
of overlapping sloping boards or slats 
in an opening so arranged as to admit 
air but keep out rain or snow, 
louvered awning blindi: Adjustable 
louvers on slanted outside blinds 
control the amount of shade or sun¬ 
light entering window’s, 
lug sill: In building, a term applied to a 
window sill in a brick or stone wall, 
where the sill extends beyond the 
width of the window opening, with the 
ends of the sill set in the wall, 
lumber: Any material, such as boards, 
planks, or beams cut from timber to 
a size and form suitable for market¬ 
ing. 

lump lime: Lime commonly known as 
quicklime produced by burning lime¬ 
stone in a kiln. 

M 

made ground: In building construction, 
a portion of land, or ground, formed 
by filling in natural or artificial pits 
with rubbish or other material, 
magazine: In architecture, a warehouse, 
a storehouse for merchandise; also a 
protected building or room such as a 
depot for storage of military stores, 
especially explosives and munitions, 
magnesite: Carbonate of magnesium 

obtained from natural deposits, 
magnesite flooring: A composition floor¬ 
ing made of calcined magnesite and 
magnesium-chloride solution with a 
filler of sawdust, wood flour, ground 
silica, or quartz. It is used to cover 
concrete floors on which it is floated 
in a layer about IV 2 inches in thick¬ 
ness. 

mallet: A small maul, or hammer, 
usually made of wood used for driv¬ 
ing another tool, such as a chisel. 


malm: In brickmaking, an artificial 
marl produced by mixing clay and 
chalk in a wash mill. The product 
is used as clay in the manufacture 
of brick. 

malm rubber: In brickwork, a soft 
form of malm brick which is capable 
of being worked by cutting or rub¬ 
bing, into special shapes, 
mansard roof: A roof with two slopes on 
all four sides, the lower slope very 
steep, the upper slope almost flat; fre¬ 
quently used as a convenient method 
of adding another story to a building, 
mantel: The ornamental facing around 
a fireplace, including the shelf which is 
usually attached to the breast of the 
chimney above the fireplace, 
marble: Any limestone capable of taking 
a high polish; used extensively for 
both interior and exterior finish of 
buildings; because of the wide range 
of colors from white to dark gray and 
brown, marble is much used in archi¬ 
tectural work for decorative purposes. 
marezzD marble: An artificial marble 
produced by mixing cement with 
fiber; specially designed for interior 
decoration. 

margin draft: In ashlar work, a smooth 
surface surrounding a joint, 
marine glue: In woodworking, an adhe¬ 
sive substance composed of crude rub¬ 
ber, pitch, and shellac; the proportions 
are: 1 part rubber, 2 parts shellac, and 
3 parts pitch. 

mason: A workman skilled in laying 
brick or stone, as a bricklayer , a 

masonry: A term applied to anything 
constructed of stone, brick, tiles, ce¬ 
ment, concrete, and similar materi¬ 
als; also, the work done by a mason 
who works in stone, brick, cement, 
tiles, or concrete. 

masonry arches: Arches, usually curved, 
thrown across openings in masonry 
walls for providing support for the 
superimposed structure. The arches 
may be constructed of such material 
as stone blocks or brick put together 
in a particular arrangement, so a 
completed masonry arch will resist 
the pressure of the load it carries by 
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a balancing of certain thrusts and 
counterthrusts. 

masonry nail: A hardened-steel nail of 
specialized design, used for fasten¬ 
ing wood, etc., to masonry work. 
See Fig. 37. 

masonry saw: Portable, electrically 
powered hand saw, similar to all¬ 
purpose electric hand saw. Designed 
specifically for cutting masonry, this 
saw has a variety of masonry blade 
choices, including diamond blades 
and abrasive blades, 
maionry wall: Any wall constructed of 
such material as stone, brick, tile, 
cement blocks, or concrete, put in 
place by a mason. 

■notched boards: Boards which have been 
finished so as to hold a tongue-and- 
groove joint securely in place; also 
boards finish ed with a rebated edge 
for close fitting. 

maul: A heavy hammer or club used for 
driving stakes or piles; also, a heavy 
mallet or mace; any of various types 
of heavy hammers used for driving 
wedges, piles, or stakes. 
meagBr lime: In building, a lime in 
which the impurities are in excess of 
6 per cent. See poor lime. 
mechanic: Pertaining to a handicraft, or 
one skilled in some manual art; also, 
a skilled workman who makes repairs 
or assembles machines; a skilled 
worker with tools or machines, 
mechanic arts: In school-shop training, 
a term applied to craftsmanship and 
the use of tools and machines, 
meeting roil: The strip of Wood Or 
metal forming the horizontal bar 
which separates the upper and 
lower sash of a window. See check 
rail, Fig. 20. 

mensuration: The process of measuring, 
especially that branch of mathematics 
which deals with the determining of 
length, area, and volume; that is, find¬ 
ing the length of a line, the area of a 
surface, and the volume of a solid, 
metal-edged gypsum plank: A gypsum 
plank with tongue-and-groove metal 
edges. Its advantage over ordinary 
gypsum board is that it vesults in 
cleaner, better fitting joints when 


mitering 

used for wall, floor, or ceiling con¬ 
struction. 

metal strip: A term sometimes applied 
to metal flashing; used on water 
tables or around chimneys to pre¬ 
vent water seeping into the roof or 
walls. See belt course, Fig. 9. 
metal ties: In masonry, a type of steel 
tie which is coated with Portland 
cement, and used to bund two sepa¬ 
rate wall sections together in cavity- 
type walls. Typical metal ties, com¬ 
monly used, are shown in Fig. 36. 
mezzanine: A low story between two 
higher stories, usually a gallerylike 
floor midway between the main floor 
and the next floor above it. 
millwork: In woodworking, any work 
which has been finished, machined, 
and partly assembled at the mill, 
millwright: A workman who designs and 
sets up mills or mill machinery; also, 
a mechanic who installs machinery in 
a mill or workshop. 

mineral aggregate: In masonry work, 
an aggregate consisting of a mixture 
of broken stone, broken slag, crushed 
or uncrushed gravel, sand, stone, 
screenings, and mineral dust, 
mineral wool: A type of material used 
for insulating buildings, produced by 
sending a blast of steam through 
molten slag or rock; common types 
now in use include: rock wool, glass 
WdoI. slag wodI, and others, 
minute of arc: A measure used by archi¬ 
tects to find the proportion of a col¬ 
umn; one sixtieth of a degree. See 
module. 

miter: In carpentry, the ends of any 
two pieces of board of corresponding 
form, cut off at an angle and fitted 
together in an angular shape. See 
Fig. 30. 

miter box: A device used by a carpenter 
for guiding a handsaw at the proper 
angle for cutting a miter joint in wood. 
The carpenter usually makes his own 
miter box on the job. 
miter cut: In carpentry, a cut made at an 
angle for joining two pieces of boaid 
so cut that they will form an angle, 
mitering: The joining of two pieces of 
board at an evenly divided angle; 
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joining two boards by using a miter four basic sizes, known as economy 
joint. See Fig. 30. brick, oversize brick, standard brick, 

miter plane: A tool used for any type of and twin brick. 
utility work where a joint is made modular masonry: Masonry construc- 
without overlapping of the boards, as tion in which the size of the build- 
in butt or miter j oints. ing material used, such as brick or 

miter-saw cut or miter-sawing board: A tile, is based upon common units 

device used to guide a saw at a desired of measure, known as the modular 

angle. dimensional standards. 

miter squore: A square similar to the module: A measure used by architects 
try square, but with one edge of the when designing columns; for example, 

handle having a 45-degree angle, so taking the size of some part, as the 

it can be used for laying out miter semidiameter of a column at the base 

joints, of the shaft, as a unit of measure for 

modular brick: Brick which are de- regulating the proportions of the en- 

signed for use in walls built in ac- tire column, 

cordance with the modular dimen- molded-intako bolt course: In building, 
sional standards. These brick include such a course usually is an elabora- 
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tion of a plain-band course of 
masonry or cut-stone work located 
at a point where the thickness of the 
upper wall is less than the thickness 
of the wall below it. 

molding: A strip of material, either plane 
or curved, formed into long regular 
channels or projections; used for fin¬ 
ishing and decorative purposes. Mold¬ 
ing can be bought in many different 
sizes and shapes. 

molding plane: A small tool used in 
furniture making for cutting molding 
into various sizes, shapes, and widths. 

Molly Expansion anchor: A type of metal 
fastener, consisting of a bolt encased 
in a shell which expands, wedging 
itself into a hole drilled to receive 
it; used principally for securing 
structural wood parts to a cuncrcte 
or masonry wall. See anchors, Fig. 1. 

monolithic: Pertaining to a hol¬ 
low foundation piece constructed of 
masonry, with a number of open 
wells passing through it. The wells 
are finally filled with concrete to form 
a solid foundation; a term applied 
to any concrete structure made of a 
continuous mass of material or cast 
as a single piece. 

mortar: In masonry, a pasty building 
material, composed of sand and 
lime, or cement mixed with water, 
which gradually hardens when ex¬ 
posed to the air. Mortar is used as 
a joining medium in brick and stone 
construction. 

mortar bed: A thick layer of plastic 
mortar in which is seated any struc¬ 
tural member, the purpose of 
which is to provide a sound, con¬ 
tour-formed base. 

mortar board: In masonry, a small 
square board, with a handle under¬ 
neath, on which a mason holds his 
mortar. Same as hawk. 

mortar jaintc Joints which represent 
a wide range of types in finishing the 
mortar in stone or brickwork. See 
weathered joint, flush joint, exposed 
joint, struck joint, concave joint, 
and V joint. See, also, Fig. 32. 

mortar mixsr: A machine which mixes 
mortar by means of paddles in a 


rotating drum. These machines are 
usually power-driven, and sometimes 
a large one is mounted on the back 
of a truck. The truck-mounted ma¬ 
chine mixes the mortar as it travels 
to the job, and also transports the 
mortar to various locations where 
needed on the job. 

mortise: In woodworking, a cavity cut 
in a piece of wood, or timber, to re¬ 
ceive a tenon, or tongue, projecting 
from another piece; for example, a 
mortise-and-tenon joint. 

mortise chisel: A tool used in woodwork¬ 
ing for cutting mortises; a heavy¬ 
bodied chisel with a narrow face. 

mortise gouge: A carpenter’s tool consist¬ 
ing of a head and bar containing two 
scratch pins which may be adjusted, 
for scribing parallel lines for cutting 
mortises to whatever width may be 
desired. 

mortising machine: A carpenter’s tool 
used for cutting mortises in wood, 
either by using a chisel or a circular 
cutting bit. 

mosaic: A combination of small colored 
stones, glass, or other material so ar¬ 
ranged as to form a decorative surface 
design. The various pieces are inlaid 
usually in a ground of cement or 
stucco. 

mudsill: The lowest sill of a structure, 
as a foundation timber placed directly 
on the ground, or foundation. 

mullion: The slender bars between the 
lights or panes of windows. 

muntin: Small strips of wood, or metal, 
which separate the glass in a window 
frame; sometimes less correctly a mul¬ 
lion. 

N 

noil: A slender piece of metal pointed 
at one end for driving into wood, 
and flat or rounded at the other end 
for striking with a hammer; used as 
a wood fastener by carpenters and 
other construction workers. The 
sizes of nails are indicated by the 
term penny, which originally indi¬ 
cated the price per hundred, but 
now refers to the length. Although 
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the sizes of nails may vary as much 
as to from that indicated, 
the approximate lengths as sold on 
the market are: 

4-penny nail = l 1 ^" 

6-penny nail = 2" 

B-penny nail = 2Vk" 

10-penny nail = 3" 

20-penny nail = 4" 
bO-penny nail = 6" 

For different types of nails, nail- 
heads, nail points, and nail shanks, 
see Figs. 37, 38, 39, and 40. 
noil-glued roof trusj: A glued truss with 
plywood gusset plates that uses 
nails to hold it together only until 
the glue dries. A few hours after 
assembly, the strength of the truss 
bonds depend on the glue alone. 
Grade A casein glue is applied with 


a specially designed spreader to 
members whose design specifications 
must be followed exactly tD get 
proper stresses. This truss requires 
nD special jointing or cutting, and is 
stronger than conventional truss de¬ 
signs, showing less deflection under 
test loads. 

noil puller: Any small punch bar suit¬ 
able for prying purposes, with a V- 
shaped, Dr forked, end which can be 
slipped under the head of a nail for 
prying it loose from the wood; also, a 
mechanical device provided with two 
jaws, one of which serves as a leverage 
heel for gripping a nail and prying it 
loose from a board. 

nail set: A tool usually made from a 
solid bar of high-grade tool steel, 
measuring about 4 inches in length, 
used to set the heads of nails below the 


















surface of wood. One end of the tool 
is drawn to a taper and the head is so 
shaped there is slight possibility of the 
device slipping off the head of a nail. 
Both ends are polished, body machine 
knurled. 

natural beds: The surface of stone as 
it lies in the quarry. In stratified 
rocks, if the walls are not laid in 
their natural bed, the laminae, or 
scales, separate. 

natural cement: A cement made from a 
natural earth requiring but little 
preparation; similar to hydraulic 
lime. 

neat cement: In masonry, a pure ce¬ 
ment uncut by a sand admixture. 

neat work: In masonry, the brickwork 
above the footings. 

neit of laws: A set of saw blades in 
tended for use in the same handle, 


which is detachable. Such a collec¬ 
tion of thin, narrow-bladcd saws 
usually consists of one Dr more com¬ 
pass saws and a keyhole saw de¬ 
signed primarily for cutting out 
small holes, such as keyholes. See 
Fig. 33. 

newel: In architecture, an upright post 
supporting the handrail at the top 
and bottom of a stairway, or at the 
turn on a landing; also, the main 
post about which a circular staircase 
winds; sometimes called the ncwd 
pout. See Fig. 50. 

nagging: In masonry, the filling-in 
with bricks of the spaces between 
timbers, such as studding in walls 
and partitions. 

nonbeoring partition; A term used in the 
building trade when referring to a 
dividing wall which merely separates 

























nosing 

space into rooms, but does not cany 
overhead partitions or floor joists. 

noting: The rounded edge of a stair 

tread projecting over the riser; also, 
the projecting part of a buttress. See 
Fig. 50. 

O 

obelisk: A four-sided shaft of stone, usu¬ 
ally monolithic, tapering as it rises, 
and terminating in a pyramid at the 
apex. 

octagon: A polygon with eight sides. 

octagon scale: A scale which appears 
on the tongue of a fTaming square; 
used for laying out figures with 
eight equal sides. 

odBum: In architecture, a small gallery, 
or hall, used for musical or dramatic 
performances. 

offset: A term used in building when re¬ 
ferring to a set-off, such as a sunken 
panel in a wall, or a recess of any kind; 
also, a horizontal ledge cm a wall 
formed by the diminishing of the 
thickness of the wall at that point. 

ogee: A molding with an S-shaped 
curve formed by the union of a con¬ 
cave and convex line; that is, a cyma 
recta or cyma reversa. 

oilslip: A term used by woodworkers 
when referring to a small unmounted 
oilstone held in the hand while they 
sharpen the cutting edges of gouges. 

oilstone: A fine-grained whetstone whose 
rubbing surface is moistened with oil, 
when used for sharpening the cutting 
edges of tools. 

Old English bond: In masonry work, 
a bond consisting of alternating 
courses of stretchers and headers, 
with a closer laid next to the corner 
bricks in every course of headers. 
See typical bonds, Fig. 11. 

Oolitic limestone: A variety of rock for¬ 
mation composed of rounded concre¬ 
tions, usually carbonate of lime, 
resembling the roe of fish, cemented 
together. 

open-corner fireplace: A fireplace of 
which two adjacent sides are open. 
Important factors which differ from 


outrigger 

conventional fireplace construction 
considerations are flue capacity and 
cross draft. A V steel plate usually 
supports the corner overhang ex¬ 
tending back beyond the corbeled 
abutment. Angle irun and plate rest 
on the cap of a steel column, 
open planning millworlt: Some millwork 
stock includes special profiles for 
use in large window area, and open 
modular planning constructions, 
where framing members are often 
used as finish members, 
open-string stairs: In the building trade, 
a term applied to a stairway with a 
wall on one side and the other side 
open, so that a protective balustrade 
or handrail is necessary on the open 
side. The balustrade is supported at 
top and bottom by upright posts 
known as newd posts. The construc¬ 
tion is such that the treads and risers 
arc visible from the room or hallway 
into which the stairs lead. See Fig. 
50. 

openwork: Any type of construction 
which shows openings through the sub¬ 
stance of which the surface is formed, 
especially ornamental designs of wood, 
metal, stone, or other materials, 
oriel: In architecture, a window projec¬ 
ting from the outer face of a wall, es¬ 
pecially an upper story, and supported 
by brackets or corbels, 
orifice: A small opening as at the end of 
a vent pipe, or any similar mouthlike 
aperture. 

ornament: In architecture and furniture 
making, any decorative detail added 
to enhance the beauty or elegance of 
the design. 

ornamentation: In masonry, a design 
formed by the laying of stone, brick, 
or tile so as to produce a decorative 
effect. 

orthography: In the building trade, a 
geometrical elevation of a structure 
which is represented as it actually 
exists and in perspective as it would 
appear to the observer, 
outrigger: A projecting beam used in 
connection with overhanging roofs. 
A support for rafters in cases where 


[59] 



outside gouge 


[60] 


paring chisel 


roofs extend two or more feet be¬ 
yond the walls of a house, 
outside gouge: In woodworking, a type 
of gouge where the bevel is ground on 
the convex, or outside, face, 
out of true: In shopworking and the 
building trade, a term used when there 
is a twist or any other irregularity in 
the alignment of a form; also, a vary¬ 
ing from exactness in a structural part, 
overhand work: In masonry, work per¬ 
formed on the outside of a wall 
from a scaffold constructed on the 
inside of the wall. 

overhead door: A door which may 
either be mounted on a sliding track 
or a pivoted canopy frame, which 
moves upward to an overhead posi¬ 
tion when opened. Such doors may 
be manually operated, or may be 
impelled by a variety of power 
mechanisms, and are commonly used 
as garage doors. See roll-up doors, 
tilt-up doors. 

oversize brick: Modular brick related 
to the 4-inrh module, every 12 inches 
in height; size 2 1 //' x 3 V 2 " x 7 1 / 4". 
dvoIo: A convex molding, forming or 
approximating in section a quarter of 
a circle; a quarter-round molding. 

P 

packing: In masonry, the process or 
operation of filling in a double or 
hollow wall; also, any material used 
in the operation of filling or closing 
up a hollow space, as in a wall. See 
Jurring. 

pud saw: A small compass saw with a 
detachable handle, which also serves 
as a socket, or holder, for the narrow 
tapering blade when not in use. 
pad stone: In building, a stone tem¬ 
plate; a stone placed in a wall under 
a girder or other beam to distribute 
the weight or pressure of the load 
above; also, a lintel of stone span¬ 
ning a doorway and supporting 
joists. See template. 
paint for concrete: Paints made of zinc 
oxide or barium sulphate, mixed 
with tung oil, are frequently used 
for the painting of concrete work. 


pan: In half-timbered work, a panel 
of brickwork or lath and plaster; 
any large division of an exterior wall, 
such as the space between upright 
and horizontal timbers in a frame 
structure where the surface is to be 
filled with boards, brickwork, or lath 
and plaster; also, in carpentry, a 
recess bed for the leaf of a hinge, 
panel: In architecture, a section, or por¬ 
tion, of a wall, ceiling, or other surface, 
either sunken or raised, enclosed by a 
framelike border; a term especially 
applied to woodwork, 
panel saw: A carpenter's handsaw with 
fine teeth, making it especially suit¬ 
able for cutting thin wood, 
panel strip: A term used in the building 
trade when referring to a molded strip 
of wood or metal used to cover a joint 
between two sheathing boards forming 
a panel; also, a strip of any kind of 
material used in the framing uf panels, 
pantile: A type of roofing tile with 
straight lengthwise lines, but curved in 
cross section, laid sd that the joint 
between two concave tiles is covered 
by a convex tile; also, a type d! tile 
in which there is both a concave and 
convex portion; this tile is laid sd that 
the convex portion overlaps the rim of 
the concave portion of an adjoining 
tile; also, a gutter tile, 
parapet: In architecture, a protective 
railing df low wall along the edge of a 
roof, balcony, bridge, or terrace, 
pargeting: A term used by architects 
when referring to the decoration of 
a room with plaster work, or stucco, 
in relief, such as raised ornamental 
figures; also, plastering on the inside 
of flues which gives a smooth surface 
and improves the draft, 
purging: A thin coat of plastering ap¬ 
plied to rough stone or brick walls 
for smoothing purposes. See Fig. 41. 
paring: A term used by wood turners 
when referring to a method of wood 
turning which is opposed to the scrap¬ 
ing method commonly employed by 
patternmakers. 

paring chisel: A type of long chisel em¬ 
ployed by patternmakers for slicing. 
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Fig. 41. Parging 


or paring, cuts in wood so as to make a 
smooth surface which is difficult to 
obtain when cutting directly across 
the grain. 

poring gouge: A woodworker's bench tool 
with its cutting edge beveled on the 
inside, or concave face, of the blade. 

parquetry: An inlaid pattern of various 
designs in wood, used especially fur 
floors, and for decorative features in 
furniture. 

porting strip: A thin strip of wood set 
into the pulley stile in a sash window 
for holding the sashes apart. See Fig. 
20 . 

porting tool: A narrow-bladed turning 
tool used by woodworkers for cutting 
recesses, grooves, or channels. 

partition: An interior wall separating 
one portion of a house from another; 
usually a permanent inside wall which 
divides a house into various rooms. In 
residences, partitions often are con¬ 
structed of studding covered with lath 
and plaster; in factories, the partitions 
are made of more durable materials, 
such as concrete blocks, hollow tile, 
brick, or heavy glass. 

partition plate: A term applied by build¬ 
ers to the horizontal member which 
serves as a cap for the partition studs, 
and also supports the joists, rafters, 
and studding. 

party wall: In architecture, a term used 


when referring to a wall on the line 
between adjoining buildings, in which 
each of the respective owners of the 
adjacent buildings share the rights and 
enjoyment of the common wall, 
pavilion: A partially enclosed structure, 
usually roofed, for shelter purposes at 
the seaside, in parks, or other places 
where people gather for amusement 
or pleasure. A pavilion sometimes is 
adorned with ornamental designs in¬ 
tended to add a decorative feature to 
a landscaped park or garden, 

Payne's process: A method of fireproofing 
wood by first treating it with an in¬ 
jection of sulphate d! iron, then later 
infusing the wood with a solution of 
sulphate of lime or soda, 
pebble dash: In the building trade, a 
term used for finishing the exterior 
walls of a structure by dashing pebbles 
against the plaster or cement, 
peen hammer: A hammer of various 
designs, used especially by metal 
workers and by stonemasons. This 
hammer sometimes has two opposite 
cutting edges and is roughly toothed 
to facilitate the cutting of stone or 
the breaking of brick, 
pegboard: A board with holes evenly 
spaced over its entire surface. May 
be cut to desired size and used to 
line closets or hang on walls. Hooks 
placed in the holes at convenient 
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intervals provide facilities for hang¬ 
ing household objects of almost any 
size or shape, simplifying storage 
problems. 

pent roof: A roof like that of a pent¬ 
house,. attached to and sloping from 
a wall of a building in one direction 
only. 

perch: A solid measure used for stone 
work, commonly I6%'xl%'xl', or 
24% cu. ft. However, the measure 
for stone varies according to locality 
and custom, sometimes 16% cu. ft. 
being used for solid work. 

perpend: In masonry, a header brick 
or large stone extending through a 
wall so that one end appears on each 
side of the wall and acts as a binder. 

perron : An architectural term referring 
to an out-of-door stairway leading 
to the first floor of a building; a name 
sometimes applied to the platform 
upon which an entrance door opens, 
together with the flight of steps lead¬ 
ing up to it; also, a flight of stairs, as 
in a garden, leading to a terrace or 
upper story. 

perspective drawing: The representation 
of an object on a plane surface, so 
presented as to have the same ap¬ 
pearance as when seen from a particu¬ 
lar viewpoint. 

pew: A name commonly applied to long 
benches with backs used for seating 
the audience in a church. 

picket: A stake, or narrow board, 
sharpened at the top used in making 



fences; also, sometimes called a pale. 
picture mold: A narrow molding, fastened 
to an interior wall, used for hanging 
pictures, which are suspended from the 
molding by means of fine wire and a 
metal hook. 

picture window: A large window whose 
bottom ledge is not more than waist 
high, which includes a dominant 
fixed sash area, though movable 
sashes may also be enclosed by the 
frame. The fixed sash area is usually 
wider than it is high. See Fig. 42. 
pier: One of the pillars supporting an 
arch; also, a supporting section of wall 
between two openings; a masonry 
structure used as an auxiliary to stiffen, 
a wall. 

pier glass: In building, a term applied 
to a large mirror between two win¬ 
dows. 

pike pole: An implement, equipped with 
a sharp metal point, used for holding 
poles, such as telephone or telegraph 
poles, in an upright position while 
planting or removing them, 
pilaster: A rectangular column attached 
to a wall or pier; structurally a pier, 
but treated architecturally as a column 
with a capital, shaft, and base, 
pile: A large timber driven into the 
ground for the support of a structure 
or a vertical load. Piles are frequently 
made of the entire trunk of a tree, 
pile driver: A machine for driving piles; 
usually a high vertical framework with 
appliances attached for raising a heavy 
mass of iron which, after being lifted 
to the top of the framework, is allowed 
to fall, by the force of gravity, on the 
head of the pile, thus driving it into 
the ground. 

pillar: An upright shaft or column, of 
stone, marble, brick, or other mate¬ 
rials, relatively slender in comparison 
to its height. Used principally for sup¬ 
porting superstructures but may stand 
alone as for a monument, 
pin: In carpentry, a piece of wood used 
to hold structural parts together, as a 
small peg or wooden nail, 
pincers: A jointed tool, with two 
handles and a pair of jaws used for 
gripping and holding an object, 
pinchbar: A type of crowbar, or lever, 
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on one end of which a pointed projec¬ 
tion serves as a kind of fulcrum; used 
especially for rolling heavy wheels. 
See wrecking bar. 

pin knot: A term used by woodworkers 
when referring to a blemish in boards, 
consisting of a small knot of V6 inch or 
less in diameter. 

pinnacle: In architecture, a tall, pointed, 
relatively slender, upright member 
usually terminating in a cone-shaped 
spire, used as a decorative feature on 
a buttress or in an angle of a pier; also, 
a slender ornament as on a parapet or 
any turretlike decoration. 

pitch board: In building, a thin piece of 
board, cut in the shape Df a right- 
angled triangle, used as a guide in 
forming work. When making cuts for 
stairs, the pitch board serves as a pat¬ 
tern fur marking cuts; the shorlest side 
is the height of the riser cut and the 
next longer side is the width of the 
tread. 

pitch of a mof: The angle, or degree, of 
slope of a roof from the plate to the 
ridge. The pitch ran be found by di¬ 
viding the height, nr rise, by the span, 
for example, if the height is 8 feet 
and the span 16 feet, the pitch is 
equals Vs, then the angle of pitch is 45 
degrees. 

pith knot: In woodworking, a term used 
when referring to a blemish in boards, 
consisting of a small knot with a pith 
hole not more than inch in diam¬ 
eter. 

pivoted casement: A casement window 
which has its upper and lower edges 
pivoted. 

plain sawing: Cutting wood so the saw 
cuts arc parallel to the squared side 
of a log. See flat grain. 

plan: In architecture, a diagram showing 
a horizontal view of a building, such 
as floor plans and sectional plans. 

plane: In woodworking, a flat surface 
where any line joining two points will 
lie entirely in the surface; also, a car¬ 
penter’s tool used for smoothing 
boards or other wood surfaces. 

Planing mill: An establishment equipped 
with woodworking machinery for 


smoothing rough wood surfaces, cut¬ 
ting, fitting and matching boards with 
tongued-and-grooved joints; a wood¬ 
working mill. 

plank: A long, flat, heavy piece of timber 
thicker than a board; a term com¬ 
monly applied to a piece of construc¬ 
tion material 6 inches or more in width 
and from V/z to 6 inches or more in 
thickness. 

plonk truss: Any truss work constructed 
of heavy timbers such as planking in 
a roof truss Dr in a bridge truss. 

plan shape: A plan shape is the basic 
pattern on which a house is laid out. 
Most commonly used plan shapes 
ai r the square, rectangular, T, L, H, U, 
and split-level patterns. T, L, H, and 
U plan shapes roughly follow the 
shape of the alphabet letter by 
which they are indicated. See split* 
level. 

plaster: Any pasty material of a mortar- 
like consistency used for covering walls 
and ceilings of buildings. Formerly, 
a widely used type of plastering com¬ 
posed of a mixture Df lime, sand, hair, 
and water. A more durable and popu¬ 
lar plastering is now made of Portland 
cement mixed with sand and water. 

plaster board: A rigid insulating board 
made of plastering material covered 
on both sides with heavy paper. 

plaster lath: Thin, narrow strips of wood 
nailed to ceiling joists, studding, or 
rafters, as a groundwork for receiving 
plastering. 

plastic wood: A manufactured product 
useful to the building industry. In 
making wood compounds, choice soft¬ 
woods, such as white pine, spruce, and 
fir, which have been converted into 
sawdust, arc employed. The sawdust, 
when ground into wood flour and 
mixed with the proper adhesives, 
forms a plastic material used exten¬ 
sively for filling cracks, defects in 
wood, and for other purposes. Since 
it dries quickly and hardens upon ex¬ 
posure to air, plastic wood can be 
painted almost immediately after be¬ 
ing applied. 

plate: A term usually applied to a 
2x4 placed on top of studs in frame 
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walls. It serves as the top horizontal 
timber Upon which the attic joists 
and roof rafters rest, and to which 
these members are fastened. See 
Fig. 7. Also, a flat piece of steel used 
in conjunction with angle irons, 
channels, or I beams in the construc¬ 
tion of lintels. 

plote glass: A polished, high-grade glass 
cast in the form of a plate, or sheet, 
used principally in high-priced struc¬ 
tures. A sheet of glass usually thicker 
and of a better quality than ordinary 
window glass, also with a smoother 
surface free from blemishes, 
plate rail: A narrow railing usually 
placed at the edge of a drain for hold¬ 
ing plates and other dishes; also, a 
narrow shelflike molding attached to 
the interior of a wall for supporting 
decorated pieces of chinaware, espe¬ 
cially plates. 

platform framing: A type of construction 
in which the flour platforms are 
framed independently; also, the sec¬ 
ond and third floors are supported by 
studs of only one story in height, 
pliers: A small pincerlike tool having 
a pair of long, relatively broiid jaws 
which are roughened for gripping and 
bending wire or for holding small ob¬ 
jects. Pliers are sometimes made with 
nippers at the side of the jaws for cut¬ 
ting off wire. See cutting pliers. 
plinth: The lowest square-shaped part 
of a column; a course of stones, as at 
the base of a wall. See plinth block, 
Fig. 43. 

plinth block: A small block slightly 
thicker and wider than the casing for 
interior trim of a door. It is placed 
at the bottom of the do Dr trim 
against which the baseboard Dr 
mopboard is butted. See Fig. 43. 
plum-. In masonry, a large, undressed 
stone which, together with other 
similar stones, is used in mass con¬ 
crete to form footings for walls. 
When plum stones are used, less 
concrete is required, 
plumb and level: A well-finished hard¬ 
wood or metal case containing gla 83 


Fig. 43. Plinth Block 
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tube with bubble set lengthwise for 
testing accuracy of horizontal planes 
and lines, also containing a second 
glass tube with bubble set crosswise 
for testing accuracy of vertical lines 
and perpendicular walls, 
plumb bob: A weight attached to a line 
for testing perpendicular surfaces for 
trueness; also, to test, or adjust, with 
a plumb line. 

plumb cut: In roof framing, a cut made 
on a rn//er parallel to the ridge 
board, at the point where the rafter 
and ridge hoard meet, 
ply: One thickness of any material used 
for building up of several layers, as 
roofing felt or layers of wood, as in 
laminated woodwork, 
pointed ashlar: In stonework, face 
markings on a stone made with a 
pointed tool. 

pointing: A term used in masonry for 
finishing of joints in a brick or stone 
wall. 

pointing trowel: A small hand instrument 
used by stone masons or bricklayers 
for pointing up joints, Dr for remov¬ 
ing old mortar from the face of a wall, 
polygon: A figure bounded by straight 
lines. Thp boundary lines are railed 
sides and the sum of the sides is 
railed the perimeter. Polygons are 
classified according to the numbrr of 
sides they have. 

poor lime: In building, a lime contain¬ 
ing more than 15 per rent impuri¬ 
ties; also called meager lime. 
porch: A covered entrance to a building, 
projecting from the main wall with a 
separate roof; also, a type of veranda 
which often is partially enclosed, 
portable: Anything which may be moved 
from place to place easily, as portable 
animal pens or portable houses for 
human beings. 

portable electric drill: A portable, elec¬ 
trically operated drill with a wide 
variety of bits for various on-the-job 
drilling operations. Has bits for 
wood, metal, and masonry drilling. 
See Fig. 44. 

portable electric generator: A portable 



Fig. 44. Portable Electric Drill 
Courtesy Skil Corporation 


gasoline-powered generator of elec¬ 
tricity. skid or trailer mounted, or 
provided with twD-man handles, 
wliirli can be carried from place to 
place, as electric power for various 
hand tools is needed, 
portable electric plane: Electrically 

powered plane designed for on-the- 
job finishing purposes. Advantages 
inrlude an ease of handling which 
results in highly accurate work. The 



Fig. 45. Portable Electric Plane 
Courtesy Skil Corporation 
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power plane turns out neat, well- 
finished work in appreciably less 
time than planes which depend upon 
manual power. See Fig. 45. 

portal: An entranceway such as a door 
or gate, usually applied only to struc¬ 
tures which are impressive in appear¬ 
ance or size as a massive church edi¬ 
fice. 

portico: An open space covered with a 
roof supported by columns, often at¬ 
tached to a building as a porch but 
sometimes entirely detached from any 
structure. 

Portland cement: A hydraulic cement, 

' commonly used in the building 
trades, consisting of silica, lime, and 
alumina intimately mixed in the 
proper proportions, then burned in 
a kiln. The clinkers Dr vitrified 
product, when ground fine, form an 
extremely strong cement. 

Portland cement paint: A specially pre¬ 
pared paint made by mixing ce¬ 
ment and water; used on concrete 
walls as a finish, and to protect the 
joints against water from rain and 
snow. 

post and beam comlruction: A system 
of construction currently used in 
one-story buildings in which post 
and beam-framing units are the 
basic load-bearing members. Fewer 
framing members are needed, leav¬ 
ing more open space for functional 
use. for easier installation of large 
windows, and more flexible placing 
of free standing walls and partitions. 
It is also adaptable for prefabricated 
modular panel installation. Wide 
roof overhangs, for sun protection, 
and outdoor living areas are simpler 
tD construct when this framing sys¬ 
tem is used. Posts and beams may 
be of wood, structural steel or con¬ 
crete. See concrete bent construc¬ 
tion. Ceiling heights are higher for 
the same cubage, and it is reported 
that building is faster and cheaper. 
Roof deck can double as finished 
ceiling in the post, beam, and plank 
variation of the system. Problems 
include the necessity for extra in¬ 
sulation, difficulty in concealing 


wiring and duct work, and the neces¬ 
sity for extra care in the choice of 
materials and in planning. 

post and pan: A term sometimes ap¬ 
plied to half timbering formed of 
brickwork Dr of lath and plaster 
panels; the same as post and petrall. 

power hammer: Portable electric, pneu¬ 
matic. and self-contained gasoline- 
driven hammers, using a vibratory 
action principle. They accommodate 
such tools as chisels, frost wedges, 
solid drill steel, clay spades, tampers, 
diggers, asphalt cutters, ground rod 
drivers, offset trimming spades, plug 
and feathers, etc. They arc used for 
removing defective brick from walls, 
hardened putty from steel sash, and 
mortar for repainting; for vibrating 
concrete wall forms, rutting wood, 
drilling holes in tile floors, digging 
holes for posts Dr sewers, and many 
other applications. 

power frowsier: A machine operated by 
one man, designed to do a complete 
job of concrete finishing. Generally 
gasoline powered, the power source, 
which is mounted vertically to the 
ground, turns troweling blades which 
are mounted radially on a central 
shaft. Tile pitch of the troweling 
blades is adjustable while the ma¬ 
chine is in operation, allowing con¬ 
tinual use on varying surfaces. Due 
Id the circular swath of the trDwclrr, 
hand finishing is generally necessary 
in corners and along walls. 

Pratt truss: A special type of construc¬ 
tion used in both roof and bridge 
building in which the vertical mem¬ 
bers are in compression and the diago¬ 
nals are in tension. 

prefabricated areawall: A corrugated 

steel wall which lines area space out¬ 
side basement windows or crawl 
spaces. See Fig. 46. 

prefabricated modular units: Units of 
construction which are prefabricateil 
on a measurement variation base of 
4 inches or its multiples, and can be 
fitted together on the job with a 
minimum of adjustments. Modular 
units include complete window walls, 
kitchen units complete with instal- 
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lations, a9 well as masonry, wall 
panels, and most of the other com¬ 
ponents of a house. Units are usually 
designed in such a way that they 
will fit functionally into a variety 
of house sizes and plan types. 

prefabricated skylight: A clear plastic 
bubble, set in an aluminum frame, 
often with built-in vent and exhaust 
fan. which can be set over a pre¬ 
pared opening. 

pressed brick: A high-grade brick which 
is molded under pressure, as a re¬ 
sult of which sharp edges arc formed 
by the meeting of two surfaces and 
a smooth face, making it suitable for 
exposed surface work. 

prestressed concrete: Prestressing is “the 
imposition of preliminary interval 
stresses in a structure before working 
loads arc applied, in such a way as 
to 1 pad to a more favorable state of 
stress when these loads come into 
action.” Concrete is usually pre¬ 
stressed by means of high strength 
steel wire incorporated in it. If the 
wires are placed in tension, and held 
in this position before the concrete 
is placed, the process is called 
'prv.U'ndoning. If the concrete is 
poured with pockets in it, where the 
wires can be placed and prestressed 
after the concrete is poured and 
cured, the process is called posl- 
lensioning. In one type of construc¬ 
tion, members are built up of units 
resembling concrete blocks, with 
adjacent faces ground smooth. 
Threaded reinforcing rods are placed 


in side splines of the units and ex¬ 
tend through washers. Tension is ap¬ 
plied to the rods by hydraulic jacks. 
Pretensioning makes it possible to 
use much less steel than is needed 
for structural steel or reinforced con¬ 
crete buildings. The concrete mem¬ 
bers can be less bulky. It is also used 
in making crackless tanks for stor¬ 
ing liquids. 

priming: The first coat of paint put on 
for sizing and preserving wood. 

profile: An outline drawing Df a section, 
especially a vertical section through 
a structural part; that is, a contour 
drawing. 

projecting belt course: A masonry term 
used when referring to an elaboration 
of a plain band course or cut-stone 
work projecting beyond the face of a 
wall for several inches. 

projection: In architecture, a jutting out 
of any part or member of a building, 
or other structure. 

promenade tile: In masomy, unglazed 
machine-made tile; same as quarry 
tile. 

puddle: A mixture of sand, clay, and 
water, worked while wet to form a 
substance impervious to water; to 
make loose dirt firm and solid by 
turning on water. 

pugging: A roarse kind of mortar used 
for packing or covering, and laid 
between floor joists to prevent the 
passage of sound; mortar used to 
deaden sound; also called deaden¬ 
ing. 
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pulley stile: In architecture, the upright 
pieces at the sides of a double-hung 
window frame on which the pulleys for 
the sash weights are fastened, 
pulpit: A raised platform, as in a church, 
where the clergyman stands while 
preaching. 

punch: A steel driving tool used princi¬ 
pally for removing material of the 
same shape as the punch. 
purlins: Horizontal timbers supporting 
the common rafters in roofs, the tim¬ 
bers spanning from truss to truss, 
putlog: A crosspiece in a scaffolding, 
one end of which Tests in a hole in a 
wall; also, horizontal pieces which sup¬ 
port the flooring of scaffolding, one 
end being inserted into putlog holes; 
that is, short timbers on which the 
flooring of a scaffolding is laid, 
puzzolano: A volcanic dust which has 
a hardening effect when mixed with 
mortar, producing a valuable hy¬ 
draulic cement; first discovered at 
Pozzuoli, Italy. 

Q 

quadrangle: In architecture, an open 
court or space in the form of a paral¬ 
lelogram, usually rectangular in shape, 
partially or entirely surrounded by 
buildings, as on a cullege campus; 
also, the buildings surrounding the 
court. 

quadrant: An instrument usually con¬ 
sisting of a graduated arc of 90 degrees, 
with an index or vernier; used prima¬ 
rily for measuring altitudes. Some¬ 
times a spirit level or a plumb line 
is attached to the quadrant for deter¬ 
mining the vertical or horizontal di¬ 
rection. 

quarry-faced masonry: Squared stone as 
it comes from the quarry, with split 
face, only squared at joints; having 
the face left rough as when taken 
from the quarry, as building stone; 
masonry built of such stone, 
quarry-stone bond; In masonry, a term 
applied to the arrangement of stones 
in rubble work. 

quarry tile: In masonry, a name given 
to machine-made, unglazed tile. Algo 
called promenade tile. 


quarter bend: A bend, as of a pipe, 
through an arc of 90 degrees. 

quarter sowing: The sawing of logs 
lengthwise into quarters, with the saw 
cuts parallel with the medullary rays, 
then cutting the quarters into boards, 
as in making quartered oak boards. 

quotrefoil: In architecture, a single dec¬ 
orative feature consisting of an orna¬ 
mental unit in the form of a four¬ 
leaved flower. 

queen closure: A half brick made by 
cutting a whole brick in two length¬ 
wise; also, a half brick used in a 
course of brick masonry to prevent 
vertical joints falling above one an¬ 
other. Sometimes spelled closer. See 
Fig. 11. 

queen post: One d! the two vertical tie 
posts in a roof truss, or any similar 
framed truss. 

queen truss: A truss framed with queen 
posts, that is, two vertical tie posts, 
distinguished from the king truss 
which has only one tie post. 

quicklime: The solid product remain¬ 
ing after limestone has been heated 
to a high temperature. The process 
of producing lime is known us lime- 
burrung. 

quirk: A small groove, or channel, 
separating a bead or other molding 
from the adjoining members; also, 
an acute angle between moldings or 
beads. 

quirk bead: A bead molding separated 
from the surface on one side by a 
channel or groove. A double quirk 
bead refers to a molding with a chan¬ 
nel on each side uf the beads. 

quirk molding: An architectural term usu¬ 
ally applied to a molding which has a 
small groove, although sometimes the 
term is also used in reference to a 
molding with both a convex and a con¬ 
cave curve separated by a flat por¬ 
tion. 

quoins: In architecture, large squared 
stones, such as buttresses, set at the 
angles of a building. 

R 

robber: In woodworking, a term used 
in referring to a groove cut in the 
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surface, or along the edge, of a 
board, plank, or other timber, so as 
to receive another board Dr piece 
similarly cut. See Fig. 30. 
robbst joint: A joint which is formed 
by the fitting together of two pieces 
of timber which have been rabbeted. 

See Fig. 30. 

radial bar: A device made by attaching 
a point and pencil to a wooden bar 
which is then used for striking large 
curves. . 

radiating brick: In masonry, a brick 
which tapers in at least one direc¬ 
tion, so as to be especially useful 
for curved work, as in building 
arches. Sometimes called radius 
brick. See rompnss brick. 
radius tool: In masonry and cement 
work, a finishing tool used for shap¬ 
ing curved sections which must be 
smooth and true. . 

rafters: The sloping members of a roof, 
as the ribs which extend from the ridge 
or from the hip of a roof to the eaves, 
used to support the shingles and roof 
boards. 

roggle: In masonry, a manufactured 
building unit provided with a groove 
into which metal flashing is fitted. 
Haggle is used especially around 
parapet walls, or in connection with 
water tables, to prevent leaking 
where flashing is applied to a ma¬ 
sonry wall. Also, a term applied to a 
groove made in a stone to recei\e 
adjoining material. See Fig. 25. 
rag work: In masonry, a term applied 
to any kind of rubble work made of 
small, thin stones. 

rail: A horizontal bar of wood or 

metal used as a guard, as the top 
member of a balustrade; also, the 
horizontal member of a door or win¬ 
dow. See Fig. 50. 

roksd joint: In brick masonry, a type 
of joint which has the mortar raked 
out to a specified depth while the 
mortar is still green. 

rake molding: A gable molding with a 
longer face than that of the eaves 
molding. The face of the rake molar 
ing is worked out so that it will e 
up with the eaves molding, 
raks or raking bond: In masonry, a 


method of laying the courses of brick 
in an angular or zigzag fashion, as 
is often seen in the end walls of Co¬ 
lonial houses. See herringbone bond. 

rake out: In masonry, the removal of 
loose mortar by scraping, in prepara¬ 
tion for pointing of the joints. 

raking course: In masonry, a course of 
bricks laid diagonally between the 
face courses of a specially thick wall 
for the purpose of adding strength 
to the wall. 

rammer: In building construction, a 
term applied to an instrument which 
is used for driving anything by 
forcr, as stones or piles, or for com¬ 
pacting earth; in concrete work, a 
kind of “stomper," used to pack 
concrete by removing the air bub¬ 
bles. 


ramp: A sloping roadway Dr passage¬ 
way; also, a term used in architecture 
when referring to a short bend, slope, 
or curve usually in the vertical plane 
where a handrail, cuping, or the like 
changes direction. 

ramp and twist: In masonry, a term 
used when referring to work in which 
a surface both twisting and rising 
has to be, or is produced, 
random ashlar: In masonry, a type of 
ashlar construction where the build¬ 
ing blocks are laid apparently at 
random, but actually are placed in 
a definite pattern which is repeated 
again and again. See ashlar, Fig. 4. 


mdom shingles: Shingles of different 
widths banded together; these often 
vary from 2Ms inches to 12 inches or 
more in width. 

, nd „ work: Any type olworkd-™ 


Id-sized stones. 

B d rubble: Masonry built of rough 
agments of broken stone or un¬ 
bared or rudely dressed stones, ir- 
gular in size and shape. See ru - 

'L W °t horizontal bracing member 
Li in form construction. Also 


ranaework - Squared stone laid in hon- 
Tntal eoumes of even height; same 
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as coursed ashlar; also known as 
ranged masonry. 

ratchet bit brace: A carpenter’s tool con¬ 
sisting of a bit brace with a ratchet 
attachment which permits operation 
of the tool in close quarters. 

rotchet drill: A hand drill which is ro¬ 
tated by a ratchet wheel moved by a 
pawl and lever. 

ratchet wheel : A wheel with angular teeth 
on the edge, into which a pawl drops 
or catches, to prevent a reversal of 
motion. 

ratio: The relation between two similar 
magnitudes in respect to the number 
of times the first contains the second, 
either integrally or fractionally, as 
the ratio of 3 to 4 may be written 3:4 
or 3/4. 

rot stop; A type of construction for a 
masonry wall which provides protec¬ 
tion against rats by stopping them 
when they attempt to burrow down 
along the outside of the foundation. 

Rowlplug; A fastener or holding device 
used in wood, glass, masunry, plaster, 
tile, brick, concrete, metal, or other 
materials. These devices are made 
of longitudinal strands of tough jute 
fiber compressed into a tubular form. 
See Fig. 1. 

rebate: A woodworking term used when 
referring to a recess in or near the edge 
of one piece of timber to receive the 
edge of another piece cut to fit it; that 
is, a rabbet groove. 

recess: An indention in the surface of 
a room as an alcove or bay window. 

reeding: A general architectural term 
applied to various kinds of ornamental 
molding; for example, a small con¬ 
vex or semi cylindrical molding re¬ 
sembling a reed; also, a set of such 
moldings as on a column; any orna¬ 
mentation consisting of such mold¬ 
ings. 

reflective insulation: Foil-surfaced insula¬ 
tion whose insulating power is de¬ 
termined by the number of its re¬ 
flective surfaces, and which must be 
used in connection with an air space. 
This type of insulation also acts as 
a vapor barrier. 


revolving shelf 

reinforced: To strengthen by the addi¬ 
tion of new material, or extra mate¬ 
rial, for the reinforcement of concrete, 
iron or steel rods are embedded to give 
additional strength. 

reinforced concrete: Concrete which has 
been strengthened by iron or steel bars 
embedded in it. 

reinforced concrete construction: A type 
of building in which the principal 
structural members, such as floors, 
columns, and beams, are made of 
concrete, which is poured around 
isolated steel bars, or steel mesh- 
work, in such a way that the two 
materials act together in resisting 
force. 

reinforcing steel: Steel bars used in con¬ 
crete construction for giving added 
strength; such bars are of various sizes 
and shapes. 

rendering: A term used in perspective 
drawing meaning to finish with ink or 
color to bring out the effect of the 
design. 

reticulated: In masonry, work in which 
the courses are arranged like the 
meshes of a net; work constructed or 
faced with diamond-shaped slones, 
or of stones arranged diagonally. 

return nusing: In the building of stairs, 
the mitered, overhanging end of a 
tread outside the balusters. See Fig. 
50. 

reveal: In architecture, that part of a 
jamb or vertical face Df an opening 
for a window or doorway, between the 
frame and the outside surface of a 
wall; also, a term sometimes applied 
to the entire jamb or vertical face of 
an opening. 

revolving door: A type of door commonly 
used in entrances to department stores 
or public buildings; a door with four 
vanes operating in a curved frame and 
mounted on a central vertical axis 
about which it revolves. 

rsvolving iholf: Sometimes called a La2V 
Susan, this shelf revolves to provide 
easy access to the total shelf area. It 
is often placed in a closet, especially 
in the ordinarily unusable corners 
where two cabinets meet each other 
at right angles. 
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ribbon strip 

ribbon strip: A term used in building for r 
a board which is nailed to studding for 
carrying floor j oists. 
ribbon windows: Two or more adjacent 
windows, each longer than it is high; 
usually placed with sills five feet or 
more above floor level, 
rich lime: A quicklime which is free 
from impurities; used especially for 
plastering and for masonry work. 
Also called fat lime. 
ridgo: The intersection of two surfaces 
forming an outward projecting angle, 
as at the top of a roof where two 
slopes meet. The highest point of a 
roof composed of sloping sides. See 
Fig. 47. 

ridge capping: The covering of wood or 
metal which tops the ridge of a roof, 
ridge pole: The horizontal member, or 
timber, at the top of a roof, which re¬ 
ceives the upper ends of the rafters, 
ridge roof: A roof whose end view is a 
gable and whose rafters meet in an 
apex. 

ridge tiles: Tiles used to cap the ridge of 
a roof. 

ridge ventilator: A raised section on a 
roof ridge, provided with vents 
which admit air currents, 
right angle: An angle formed by two linen 
which are perpendicular to each other , 
that is, the lines represent two radii 
that intercept a quarter of a circle, 
hence, is a 90-degree angle, 
right line: The shortest distance between 
two points; that is, a straight line, 
ring shah*: A separation of the wood 
between the annual growth rings of a 
tree. See finnurtf growth rings, Fig 2. 
ripping: In woodworking, the sawing or 
splitting of wood lengthwise of the 
grain or fiber. 

riprap: In masonry construction, 

broken stones or other similar mate¬ 
rial. thrown together loosely and 
without definite order, for a sustain¬ 
ing bed where a foundation wall is 
to be formed on soft earth or under 
deep water. 

ripsaw: A saw having coarse, chisel¬ 
shaped teeth used in cutting wood in 
the direction of the grain. 


i»*: The distance through whirh any¬ 
thing rises, as the rise of a stair, the 
me of a roof. Also, the vertical dis¬ 
tance between the springing of an 
arch and the highest point of the in- 
trados. See Fig. 24. 

rise and run: A term used by carpenteiB 
to indicate the degree of incline, 
riser: A vertical board under the tread 
of a stair step; that is, a board set 
on edge for connecting the treads of 
a stairway. See Fig. 50. 
rod: A polelike stick of timber used by 
carpenters as a measuring device for 
determining the exact height of risers 
in a flight of stairs; sometimes called 
a story rod. 

rolling portions: This type of partition 
is made up of narrow slats, tongue- 
and-grooved with one another along 
the edges, which roll up on a shaft 
when passage is desired. They may 
be set either horizontally or verti¬ 
cally. See folding door or partition, 
roll-up door: Constructed in horizon¬ 
tally hinged sections, and usually 
made of wood, these doors are 
equipped with springs, tracks, eoun- 
terbalanccrs, and other hardware 
which pull the sections into an over¬ 
head position, clear of the opening. 
They are often motor-operated with 
manual, radio, or magnetic driver 
controls, and are commonly used on 
garages. See lilt-up doors. 
ro ||- up >cr SB r: A type of metal or plas¬ 
tic window screen installed on the 
inside of a window frame, which may 
be rolled up on tracks along the 
window's sides for full daylight and 
view. It can be left in place all year 

A A sola masonry unit 
whose nominal dimensions are 2 x 4 
x 12" The nominal dimensions vary 
from the specified dimensions by the 
addition of the thickness of the mor- 
tar joint with which the unit is de¬ 
signed to be laid, but not more than 
% inch. The S pecified dimensionsirf 

-a* 

□us construction needs. 
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rowlock-back wall 



Fig. 47. RudI Members 


roof members: In building construction, 
the various parts or me'mbers which 
compose a roof, as the framing mem¬ 
bers. The names of important roof 
members are given in Fig. 47. 

roof truss: The structural support for a 
roof, consisting of braced timbers or 
structural iron fastened together for 
strengthening and stiffening this por¬ 
tion of a building. 

room divider.- A temporary curtain wall 
such as a /aiding partition , or perma¬ 
nent partition, which may or may 
not reach from floor to ceiling, 
as a bookcase or cabinet with planter 
box. These partitions serve to block 
off activity areas in a room, for vari¬ 
ous needs, while providing for flexi¬ 
bility of function. 

rose window: A circular window deco¬ 
rated with ornamental designs similar 
to those found in the head of a Gothic 
window or in some ornate styles of 
vaulting; also, an ornamental circu¬ 
lar window adorned with roselike trac¬ 
ery or mullions radiating from the 
center. 

rosette: In architecture, any rounded 
ornament resembling a rose in the ar¬ 
rangement of its parts; any circular 
roselike unit of ornamentation with 
mullions or tracery radiating from the 
center; also, a decorative unit similar 
to a roundel filled with leaflike orna¬ 
ments. 


rostrum: A platform or stage on which 
a public speaker stands, such as a pul¬ 
pit. 

rotunda: A round-shaped building, or 
circular room, covered by a cupola or 
dome. 

roughcast: A term used in the building 
trade for a kind of plastering, made of 
lime mixed with shells or pebbles, ap¬ 
plied to the outside of buildings. 

rough rubble: In masonry, a wall com¬ 
posed of unsquarpd field stones laid 
without regularity of coursing, but 
well bonded. 

rout: A term in woodworking for cutting 
or gouging out material with a tool 
called a router, which is a special type 
of smoothing plane. 

router: A two-handled woodworking tool 
used for smoothing the face of de¬ 
pressed surfaces, such as the bottom of 
grooves or any other depressions par¬ 
allel with the surface of a piece of 
work. 

routing: The cutting away of any un¬ 
necessary parts that would interfere 
with the usefulness or mar the appear¬ 
ance of a piece of millwork. 

rowlock: In masonry, a term applied to 
a course of bricks laid on edge. Also, 
the end of a brick showing on the 
face of a brick wall in a vertical posi¬ 
tion. See Fig. 19. 

rowlock-back woll: In masonry, a wall 
whose external face is formed of 
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bricka laid flat in the ordinary man¬ 
ner, while the backing is formed of 
bricks laid on edge, 
rubbing stone: In masonry, a stone used 
by bricklayers to smooth bricks 
which are designed for some partic¬ 
ular purpose in a structure, as in 
a gauged arch. 

rubble: Rough broken Btones or bricks 
used to fill in courses of walls, or for 
other filling; also, rough broken stone 
direct from the quany. 
rubblo concrete: In masonry work, a 
form of concrete reinforced by 
broken stones, especially that used 
in massive construction, such as solid 
masonry dams; also, masonry con¬ 
struction composed of large stone 
blocks set about six inches apart in 
fine cement concrete, and faced with 
squared rubble nr ashlar, 
rubble masonry: Masonry walls built of 
unsquared or rudely squared stones, 
irregular in size and shape; also, uncut 
stone used for rough work, such a s for 
backing of unfinished masonry walla, 
ruberoid roofing: A covering for roofs and 
exterior side walls. It is a manufac¬ 
tured material, patented and sold 
under the trade name of ruberoid, by 
the Ruberoid Company, 
rubrication: The coloring, especially in 
red, of a background by use of enamel 
or paint. 

rule joint: In woodworking, a pivoted 
joint where two flat strips are joined 
end to end so that each strip will turn 
or fold only in one direction; an ex¬ 
ample is the ordinary two-foot folding 
rule used by carpenters and other 
woodworkers. 

running band: In masonry, a form of 
bond used largely for internal parti¬ 
tion walls in which every brick is laid 
as a stretcher, with each Vertical 
joint lying between the centers of 
the stretchers above and below, mak¬ 
ing angle closers unnecessary. Same 
as stretcher or stretching bond. See, 
also, chimney bond. 

Fun of stairs: A term used when refer¬ 
ring to the horizontal part of a stair 
step, without the noBing; that is, the 


sandpaper 

horizontal distance between the faces 
of two risers, or the horizontal dis¬ 
tance of a flight of stairs. This is found 
by multiplying the number of steps by 
the width of the treads. If there are 
14 steps each 10 inches wide, then 
14X10 equals 140 inches or 11 feet B 
inches, which is the run of the stairs. 
run of worli: A term used in reference to 
a steady run of jobs following one 
another in rapid succession; also, ap¬ 
plied to a type of job which calls for 
the repeated production of a quantity 
of the same kind of article, 
rustication : In building and masonry, the 
use of squared or hewn stone blocks 
with roughened surfaces and edges 
deeply beveled or grooved to make the 
joints conspicuous. 

rustic beveled work: Masonry in which 
the face of the stones are smooth and 
parallel to the face of the wall. 
The angles are beveled to an angle 
of 135°, with the face of the stone so 
that, when two stones come together 
on the wall, the beveling forms an 
internal right angle, 
rustic joint: In masonry, a sunken joint 
between building stones, 
rustics: In masonry, bricks which have 
a rough-textured surface, often mul¬ 
ticolored. 

S 

safe carrying capacity: In the building 
industry, a term used with reference to 
construction of any piece or part so 
it will carry the weight, or load, it is 
designed to support, without break¬ 
ing down. 

sog: To droop or settle downward, es¬ 
pecially in the middle, because of 
weight or pressure; also, the departure 
from original shape, a dragging down 
by its own weight, as a sagging door. 
Solon: A large, more or less elegant re¬ 
ception room where guests are enter¬ 
tained; also, more commonly, in the 
United States, an exhibit room where 
various works of art are displayed, 
sandpaper: An abrasive paper, made by 
cDating a heavy paper with fine sand 
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or other abrasives held in place by 
some adhesive such as glue, used Tor 
polishing surfaces and finishing work. 

andrtoaa: A building stone, usually 
quarts, composed of fine grains of s&nd 
cemented together with silica, oxide 
of iron, or carbonate of lime. Grind- 
doiwj are made of sandstone in its 
natural state. 

A wall covering somewhat aim - 
tin? to lightweight oilcloth, manufac¬ 
tured and sold under the trade name 
of Santias. 

fop: In woody plants, the watery circu¬ 
lating fluid which is necessary to their 
growth. 

Mp streaks: Streaks showing through a 
finished wood surface which contains 
Bapwood. Such streaks must be toned 
out in order to secure a uniform finish. 
sapwood: The wood just beneath the 
bark of a tree, that is, the young soft 


scaled drawing 

window in position when it i s r[lisp . 
or lowered. See Fig 20 ra 8eti 
*ow odxMr; The spindle or shaft on which 
s circular saw is mounted Wh ^ 

•p* twxog: Shaping the teeth of a cir- 

nrehwL”! 'T Slly ? grinding pro «®. 

“Mon*. A rack, or frame, for holding 
wood while it is being sawed; also the 
ordinary trestle on which wood or 
boards are laid by carpenters for saw¬ 
ing by hand. 

saw set: An instrument used for giving 
set to saw teeth. 

law-toothed skylight: In architecture, a 
term applied to a skylight roof with 
its profile shaped like the teeth of a 

saw. 

sow trimmer: A machine used for saw- 


wood consisting of living tissues out¬ 
side the heartwood. 

i ash: A framework in which window- 
panes are set. See Fig. 20. 
sosli bars: In building, the strips which 
separate the panes of glass in a win¬ 
dow sash. 

sash chain: In a double-hung window 
sash, the chain which carries the 
weights; used especially on heavy 
sash. Same as sash cord. 
sashless window: Panes of glass which 
slide along parallel tracks in the win¬ 
dow frame toward one another, to 
leave openings at the sides, are used 
as windows; also fixed pane sashless 
windows are often used for picture 
and clerestory windows as well as 
other purposes. Sliding panes lift out. 
for cleaning; panes, tracks, and 
frame are designed for moisture 
proofing and scratchless sliding. 

Msh pin: A heavy gauge barbed headless 
nail or pin used to fasten the mortise- 
and-tenon joints of window sash and 
doors. 


ing and trimming metal plates, 
sawyer: One whose occupation is that 
uf sawing wood or other material; 
sometimes used in a restricted sense 
meaning one who operates one of sev¬ 
eral saws. 

5cabble: The dressing down of the 

roughest irregularities and projec¬ 
tions of stone which is to be used for 
rubble masonry. A stone ax or scrib¬ 
bling hammer is used for this work. 

scaffold: An elevated, and usually tem¬ 
porary, platform for supporting work¬ 
men, their tools, and material while 
working on a building. 

scagliola: An imitation of ornamental 
marble, consisting of a base of finely 
ground gypsum, mixed w-ith an ad¬ 
hesive such as a hard cement, and 
variegated Dn the surface while in a 
plastic condition, with chips of mar¬ 
ble or with colored graphite dust. 
When this mixture is hardened, it is 
finished with a high polish and used 
for floors, columns, and other interior 
work. 


sash pulley: In a window frame, the 
small pulley over which the sash 
cord or chain runs. See Fig. 20. 
sash weight: An iron bar or cylinder 
attached to a window sash as a coun¬ 
terweight or balance, which holds the 


scale: An instrument with graduated 
spaces for measuring; also, a term ap¬ 
plied to the outside covering, or coat¬ 
ing, of a casing. In lumbering, esti¬ 
mating the amount of standing timber, 
scaled drawing: A plan made according 
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screenings 


to & scale, smaller than the work which 
it represents but to a specified propor¬ 
tion which should be indicated on the 
drawing. 

scontling: A piece of timber of compara¬ 
tively small dimensions, as a 2x3 or 
2x4, used for studding, 
scarf joint: The joining of two pieces of 
timber, by notching and lapping the 
ends, then fastening them with straps 
or bolts. 

scissors truss: In architecture, a type of 
truss used in roof framing; so named 
from its resemblance to a pair of scis¬ 
sors. It is often used for supporting 
roofs over hallways and in construe* 
tion of church roofs. 

sconce: A decorative bracket projecting 
from a wall for holding candles, 
scoring: To mark with lines, scratches, 
and grooves across the grain of a piece 
of wood with any kind of steel instru¬ 
ment, for the purpose of making the 
surface rough enough to make it a 
firmer joint when glued, 
scokh: In masonry, u tool resembling 
a small pick with a flat cutting edge, 
used for trimming brick to a partic¬ 
ular shape. Same as snitch. 


„ coming as at the base 

o Z 1 ar r c k r” :so “ liedbeca “ 

of the dark shadow it casts. From the 
Greek word skotia meaning darkness. 
scratch aw : A tool used by shopworkers 
for marking on metal or wood. It is 
made from a sharp-pointed piece of 
steel. 


scratch cwt: The first coat of plasterinc 
applied to a wall. 


5CR brick": A sohd masonry unit 
whose greater thickness permits the 
use of a single wythe in construction. 
Its nominal dimensions, which vary 
from the specified dimensions by the 
addition of the thickness of the mor¬ 
tar joint with which the unit is de¬ 
signed to be laid (but not more than 
V> inch), are 6"x2%"xl2". See Fig. 
48. 


screeds: Narrow strips of plaster put on 
a wall as guides for the workmen. The 
strips usually are about 8 inches wide 
with a thickness of two coats of plaster, 
serving also as thickness guides when 
applying the remainder of the plaster¬ 
ing; also a strip of wood to act as a 
guide for plaster or concrete work, 
screenings: In masonry, when mixing 



Fig. 48. SCR Brick 
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mortar, the coarse part of the sand, 
such as pebbles, which does not run 
through the screen, 
icrew anchor: A metal shell much like 
that used with an expansion bolt, 
which expands and wedges itself into 
the hole drilled for it. Also, like the 
expansion bolt, it is used to fasten 
light work to masonry construction. 
See Rawlplug anchor, Fig. 1. 
screw chuck: A contrivance for holding 
work in a wood-turning lathe, with a 
projecting screw as live center, 
screw damp: A woodworker’s clamp con¬ 
sisting of two parallel jaws and two 
screws; the clamping action is ob¬ 
tained by means of the screws, one 
operating through each jaw. 
screw driver: A woodworker’s tool used 
for driving in or removing screws by 
turning them. The tool is made of a 
well-tempered steel bar or rod flat¬ 
tened at one end to fit into the slots 
of screw heads. The steel bar is then 
fitted into a handle made of tough 
wood reinforced to prevent splitting, 
screw eye: A screw with the head shaped 
into a completely closed ring or circle, 
forming a loop or eye. 
scriber: A carpentry tool, consisting of a 
compass of pressed steel with a pencil 
in one leg or end and a metal point in 
the other leg; used to draw a line to 
mark the irregularities of a surface in 
fitting cabinets or other trim, members 
to the wall or floor. 

scribing: Marking and fitting woodwork 
to an irregular surface, 
scutch: In masonry, a bricklayer's cut¬ 
ting tool used for dressing and trim¬ 
ming brick to special shapes. It 
resembles a small pick and is some¬ 
times called a scotch. 
scutcheon or escutcheon: In carpentry, a 
term applied to a metal shield used 
to protect wood, as around the key¬ 
hole of a door; also, a metal plate of 
a decorative character, 
seasoning of lumber: A term used by 
woodworkers when referring to the 
drying out of green lumber. The dry¬ 
ing process may be accomplished 
either naturally by allowing the lum¬ 
ber to dry in the air while sheltered 


from the weather under a shed, or the 
wood may be dried artificially in an 
oven, or kiln, specially prepared for 
that purpose. 

leconds: In masonry, bricks which are 
similar to cutters, but having a 
slightly uneven color. See cutters. 
secfionol view: A drawing that shows the 
internal detail of a building, but sup¬ 
poses the building to be cut through 
in sections to exhibit certain features, 
such as wall thicknesses, sizes and de¬ 
signs of interior doors, fittings, and 
thickness of floors or other parts, 
segment: Any portion of a whole which 
is divided into parts, as when an apple 
is cut into quarters each quarter is a 
segment. In geometry, a term spe¬ 
cially applied to the portion of a cir¬ 
cular plane bounded by a chord and 
an arc; for example, the diameter of a 
circular plane divides the plane into 
two equal segments, 
segmental arch: A type of masonry con¬ 
struction where the curve of an arch 
though an arc, or segment, or a circle 
is always less than a semicircle. 
telF-faced: In masonry, a- term applied 
tD stone, such as flagstone, which 
splits along natural cleavage planes 
and does not require dressing, 
semichord: One-half the length of any 
churd of an arc. 

semicircle: A segment of a circle which 
is bound by the diameter and one- 
half of the circumference, 
semicircular arch: In architecture, a type 
of masonry construction where the 
curve of an arch, that is the intrados, 
forms a half circle. 

set: In woodworking, a term applied to 
a small tool used for setting nail heads 
below the surface of a piece of work; 
also, a term used in connection with 
the adjusting of some part of a tool, 
as to set saw teeth, or to set a plane 
bit. See nail set. 

set-off: A horizontal line shown where 
a wall is reduced in thickness. 

Settle: A long wooden seat, or bench 
with arms and a high solid back, often 
having an enclosed foundation serving 
as a chest. 

settlement: A term used in the building 
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industry for an unequal sinking or 
lowering of any part of a structure, 
which may be caused by the use of 
unseasoned lumber, by skimping in 
material, by the weakness of the 
foundation, or settlement of earth. 

serration: A formation resembling the 
toothed edge of a saw. 

shake: A defect in timber such as a 
fissure or split, causing a separation 
of the wood between the annual 
growth rings. See windshake, Fig. 57. 

shakes: In the building industry, a term 
applied to a type of handmade 
shingles. 

sheathing-. In construction work, a term 
usually applied to wide boards nailed 
to studding or roofing rafters, as a 
foundation for the covering of the 
outer surface of the side walls or roof 
of a house. See Fig. 7. 

shed: A one-story structure for shelter 
or storage, often open on one side. It 
may be attached to another building 
but frequently stands apart from other 
structures. 

sheering: In construction work, a term 
synonymous with sheathing. 

ihell construction: Construction in which 
the structure and enclosure are one, 
instead of consisting of a framework 
to carry a load, and a covering to 
keep out the weather. It may be 
built of steel, tile, wood, or other 
material, but reinforced concrete is 
most often used. A structure of this 
type derives its strength from the 
calculated distribution of tension, 
compression, and shear stresses over 
the entire thickness of the shell 
through shapes and balance. This 
method of load calculation cuts 
down or completely eliminates extra 
supports and bending of elements, as 
found in other construction, permit¬ 
ting the shell itself to be much thin¬ 
ner. Shells have a great capacity for 
carrying unbalanced loads, great re¬ 
serve strength when damaged, and 
provide great economy in use of ma¬ 
terials. They are particularly well 
adapted for roofs, which may be of 
different shapes. Some of the shapes 
Used are: long barrels; short barrels, 


domes; umbrella ip tension; and, 
umbrella in compression. Related 
types of construction are geodesic, 
box frame, and post and beam. 
shingles: Thin pieces of wood, or other 
material, oblong in shape and thinner 
at one end, used for covering roofs or 
walls. The standard thicknesses of 
wood shingles are described as 4/2, 
5/2^4, and 5/2, meaning, respectively, 

4 shingles to 2 inches of butt thickness, 

5 shingles to 2% inches of butt thick¬ 
ness, and 5 shingles to 2 inches of butt 
thickness. Lengths may be 16, IB, or 
24 inches. Wood shingles may be 
bought in random widths or dimen¬ 
sioned. 

shiplnp: In carpentry, a term applied to 
lumber that is edge dressed to make 
a close rabbeted or lapped joint, 
shopwork: Any type of work performed 
mechanically in a shop, 
shore: A piece of lumber placed in an 
oblique direction tD support a build¬ 
ing temporarily; also, to support as 
with a prop of stout timber, 
shoring: The use of timbers tD prevent 
the sliding of earth adjoining an exca¬ 
vation; also, the timbers used as brac¬ 
ing against a wall for temporary sup¬ 
port. 

short length: A term used by wood¬ 
workers when referring tD lumber 
which measures less than 8 feet in 
length. 

show rafter: An architectural term ap¬ 
plied to a short rafter which may be 
seen below the comice; often an orna¬ 


mental rafter. 

»id B cut: Both hip and valley rafters 
must have an angle cut, called a side 
cut, to fit against the ridge or com¬ 
mon rafter at the top. 
siding: In the building industry, a term 
applied to boards used for fanning 
the outside walls of frame buildings. 
See bevel, also drop siding. 
jibvb: In masonry, a screen or open 
container with a mesh bottom; used 
for removing stones and large parti- 


5 from sand. 

brick: In building, a refractory 
terial made from quartzite bond- 
with milk of lime; used where 
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resistance to high temperature is 
desired. 

sill: The lowest member beneath an 
opening, such as a window or door; 
also, the horizontal timbers which 
form the lowest members of a frame 
supporting the superstructure of a 
house, bridge, or other structure. See 
Fig. 7. 

sill anchor: In building construction, a 
bolt embedded in the concrete or 
masonry foundation for the purpose 
of anchoring the sill to the founda¬ 
tion; sometimes called a plate an¬ 
chor. See anchor bolt , Fig. 12. 
sill high: The distance from the ground 
level to the window sill. In masonry, 
the height from floor to sill, 
single-pole switch: An electric device for 
making Dr breaking one side of an 
electric current. 

site: The local position of a house or 
town in relation to its environment, 
shewbock: A sloping surface against 
which the end of an arch rests; that 
is, the course of masonry against 
which the end of the arch abuts, 
skewback saw: A curved-back handsaw 
made to lessen its weight without 
sacrificing stiffness. 

skew chisel: A woodworking tool with a 
straight cutting edge, sharpened at an 
angle, used in wood turning, 
skew nailing: A carpentry term referring 
to the driving of nails on a slant, or 
obliquely. See toenailing. 
skintled brickwork: In masonry, an ir¬ 
regular arrangement of bricks with 
respect to the normal face of a wall. 
The bricks are set in and out so as 
to produce an uneven effect on the 
surface of the wall; also, a rough 
effect caused by mortar being 
squeezed out of the joints. 

Skirting: The same as baseboard, that is, 
a finishing board which covers the 
plastering where it meets the floor of 
a room. 

skylight: An opening in a roof or ceiling 
for admitting daylight; also, the win¬ 
dow fitted into such an opening, 
slob: A relatively thin slice of any 
material, such as stone, marble, or con¬ 


crete ; also, a term applied to the out¬ 
side piece cut from a log. 
ilag cement: An artificial cement made 
by first chilling slag from blast fur¬ 
naces in water, then mixing and 
grinding the granulated slag with 
lime, a process which produces a 
cement with hydraulic properties, 
slag concrete: A concrete in which 
blast-furnace slag is used as an ag¬ 
gregate. Relatively light in weight, 
dag concrete is used in almost every 
type of construction, and is also 
valued because of its fire-resistant 
properties, as well as for its insulat¬ 
ing qualities against cold and sound, 
slag sand: Any fine slag product, care¬ 
fully gradrd, used as fine aggregate 
in mortar Dr concrete, 
slag wool: A material made by blowing 
steam through fluid slag. The final 
product is similar to asbestos in ap¬ 
pearance and is used for insulating 
purposes. 

slaked lime: A crumbly mass of lime 
formed when quicklime is treated 
with water Same as hydrated lime. 

slamming stile: A term used in carpentry 
when referring to the upright strip, 
at the side of a door opening, against 
which the door slams, or against which 
it abuts when closed; also, the strip 
into which the bolt on the door slips 
when the lock is turned. 

■ledge: A heavy hammer having a long 
handle, usually wielded with both 
hands and used for driving posts or 
other large stakes. 

sleeper: A heavy beam or piece of timber 
laid on, or near, the ground for receiv¬ 
ing floor joists and to support the 
superstructure; also, strips of wood, 
usually 2x2, laid over a rough concrete 
floor, to which the finished wood floor 
is nailed. 

sleeper dips: Sheet-metal strips used to 
anchor wood flooring to concrete. See 
anchors, Fig. 1. 

sliding doors; Doors hung from an over¬ 
head track on which the panels are 
wheeled into a special recess at the 
sides to clear the opening. A related 
construction operates on a scissors 
type suspension attached to the nar- 
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row strip of wall at the inner end of 
the recess, and to that edge of the 
door which first enters the recess 
when it is pushed. 

dip joint: In masonry, especially in 
brickwork, a type of joint made 
where a new wall is joined to an old 
wall by cutting a channel or groove 
in the old wall tD receive the brick 
of the new wall. This method of 
joining the two walls forms a kind of 
telescopic, nonleaking joint, 
slip sill: In the building trade, a term 
applied to a simple sill consisting of a 
stone slab just as long as the window 
is wide, and fitting into the walls be¬ 
tween the window jambs. The slip sill 
differs from the lug sill , which is longer 
than the width of the window open¬ 
ing and is let in to the wall on each 
side. See lug siU. 

slip stone: An oilstone used in wood turn¬ 
ing and wood patternmaking for 
sharpening gouges. The small wedge- 
shaped stone has rounded edges and 
can be conveniently held in one hand 
while whetting a tool, 
sloyd knife: A type of woodworker’s 
knife used in the sloyd system of 
manual training. A special feature of 
this system, which originated in Swe¬ 
den, is the use of wood carving as a 
means of acquiring skill in the use 
Df woodworking tools. The Swedish 
sloyd system was a forerunner of the 
American manual-training system, 
smoothing plane: A small woodworking 
plane, usually not more than 9 inches 
in length, with a varying iron width 
measuring from 1% inches to 2% 
inches. It is used principally for 
smoothing and finishing surfaces. 
Jneck: A small stone used to fill in 
between larger stones, as in rubble- 
work masonry; also, a term some¬ 
times applied to the laying of a rub¬ 
ble-work wall, or snecked wall, 
snecked moionry: A term applied to rub¬ 
ble walls in which the stones are 
roughly squared but of irregular 
sizes, and not arranged in courses, 
•ocket chisel: A woodworker's tool of 
great strength and with sharp cutting 
edges on each side. Usually the upper 


end of the shank terminates in a 
socket into which the handle is driven. 
In the best quality tools of this typej 
the blade and socket are forged in one 
piece with no welded socket, 
lode: An architectural term applied to a 
projecting member at the base of a 
supporting wall or pier, or at the bot¬ 
tom of a pedestal or column, 
soffit: The underside of any subor din ate 
member of a building, such as the 
under surface of an arch, cornice, or 
stairway. 

soffit vent: An opening in the underside 
of a roof overhang which acts as a 
passageway into the house for air 
currents. 

soil stack: In a plumbing system, the 
main vertical pipe which receives 
waste material from all fixtures, 
soldier course: In masonry, a term ap¬ 
plied to a course Df bricks where 
they are laid so that they are all 
standing on end. See Fig. 19. 
sole: In carpentry, a term applied to a 
horizontal foot piece on the bottom 
of a wall to which the studs are nailed, 
solid masonry unit: A masonry unit 
whose cross-sectional area in every 
plane parallel to the bearing surface 
is 75 per cent or more of its gross 
cross-sectional area measured in the 
same plane. 

soot pocket: In chimney construction, 
an extension of a flue opening to a 
depth of 8 or 10 inches below the 
smoke-pipe entrance. The pocket 
thus formed prevents soot from col¬ 
lecting in the smoke pipe, 
sound knot: A term U3ed in woodworking 
when referring to any knot so firmly 
fixed in a piece of lumber that it will 
continue to hold its position even 
when the piece is worked; also, ia solid 
across its face and hard as the wood 
encircling it. 

ipall.- A fragment or chip of stone or 
brick, especially bad or broken brick; 
in masonry, to reduce an irregular 
stone block to approximately the de¬ 
sired size by chipping with a stone 
hammer. AIsd spelled spawl. See gal - 
let. 

span: The distance between the abut- 
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ments of an arch or the space be¬ 
tween two adjoining arches (Fig. 
34); also, the distance between the 
wall, or rafter, plates of a building, 
ipondrel: The space between the exterior 
curve of an arch and the enclosing 
right angle; or the triangular space 
between either half of the extrados of 
an arch and the rectangular molding 
enclosing the arch. 

spike: In the building trade, a term com¬ 
monly applied to a large-sized nail 
usually made Df iron or steel, used as 
a fastener for heavy lumber, 
spike knot: In woodworking, a knot 
sawed lengthwise. 

spire: In architecture, a tapering tower 
or roof; any elongated structural mass 
shaped like a cone or pyramid; also, 
the topmost feature of a steeple, 
spirit IbvbI: An instrument used for 
testing horizontal or vertical accu¬ 
racy of the position of any structural 
part of a building. The correct posi¬ 
tion is indicated by the movement 
of an air bubble in alcohol. See level. 

Fig. 35. 

sploih block: A small masonry block 
laid with the top close to the ground 
surface, to receive drainage of rain 


water from the roof and carry it 
away from the building, 
splay: An inclined surface, as the slope 
or bevel at the sides of a door or win¬ 
dow; also, to make a beveled surface, 
or to spread out, or make oblique, 
splayed brick: A purpose-made brick 
having Dne side beveled off. 
splay end: The end of a brick which is 
opposite the end laid squarely by 
rule. 

split-level: A house in which two or 
more floors are usually located di¬ 
rectly above one another, and one or 
more additional flours, adjacent to 
them, are placed at a different level. 
See Fig. 49. 

spokeshove: A cutting tool, or plane, with 
a transverse blade set between two 
handles. This device is especially suit¬ 
able for dressing rounded pieces of 
wood of small diameter, such as spokes 
or other similarly curved work, 
spread footing-. A footing whose sides 
slope gradually outward from the 
foundation to the base. 

sprig: In woodworking, a term applied 
to a small brad with no head; also. 

one of the small triangular-shaped 
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pieces of tin or zinc used for holding 
a pane of glass in a window sash. 

springer: In architecture, a stone or 
other solid piece of masonry forming 
the impost of an arch; that is. the 
topmost member of a pillar or pier 
upon which the weight of the arch 
rests. See Fig. 34. 

spring hinge: A joint with a spring built 
into it, used for self-closing doors, such 
as screen doors. 

sprung molding: In carpentry, a term ap¬ 
plied to a curved molding. 

spur: A sharp-pointed carpenter’s tool 
used for cutting veneer. 

spur center: A term used by wood¬ 
workers when referring to Ihe center 
used in the headstock of a woodturn¬ 
ing lathe. 

square: The multiplying of a number by 
itself; also, a plane figure of four equal 
sides, with opposite sides parallel, and 
all angles, right angles. Shingles for 
the trade are put up in bundles so 
packed that 4 bundles of 16- or 18-inch 
shingles, when laid 5 inches to the 
weather, will cover a square 10 by 10, 
or 100 square feet, and three bundles 
of 24-inch shingles will also cover a 
square. An instrument for measuring 
and laying out work is called a fram¬ 
ing square. See also steel square. 

Square measure: The measure of areas in 
square units. 

144 square inches= 1 square foot 
(sq. in.) (sq. ft.) 

9 square feet = 1 square yard 
(sq. yd.) 

30% square yards = 1 square rod (sq. 
rd.) 

160 square rods = 1 acre (A.) 

640 acres = 1 square mile 

(sq. mi.) 

36 square miles = 1 township 
(twp.) 

square root: A quantity of which the 
given quantity is the square, as 4 is 
the square root of 16, the given 
quantity. 

squinch: A small arch built across an 
interior corner of a room for carrying 
the weight of a superimposed mass, 
such as the spire of a tower. 


.quin, brick: I„ masonry, a I, rick which 
has been shaped nr. molded to a spe- 
C.»lly desired form; a purpose-made 
brick. 

slabbing: In masonry, a term used 
when referring to the process of mak¬ 
ing a brick surface rough in order to 
provide a key for plastonvork. 

stack: In architecture, a large chimney 
usually of brick, stone, or sheet metal 
for carrying off smoke or fumes from 
a furnace, often a group of flues or 
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rising above a roof. 

staff bead: In the building trades, a term 
applied to a strip of molding inserted 
between the masonry of a wall and a 
window frame, for protection against 
the weather. 

staggered screeds: Wood screeds (2" X 
4"), imbedded in mastic, are stag¬ 
gered below flooring, instead of sub¬ 
flooring, to provide nailing surface 
for floor boards. This method has 
been approved by the F.H.A. for oak 
flooring. 

staging: In building construction, the 
same as scaffolding, that is, a tempo¬ 
rary structure of posts and boards on 
which the workmen stand when their 
work is too high to be reached from 
the ground. 

stair: One step in a flight of stairs. 
Also called a stairstep. See Fig. 50. 

ilaircass: A flight of steps leading from 
one floor or story to another above. 
The term includes landings, newel 
posts, handrails, and balustrades. See 
Fig. 50. 

stairs: In building, a term applied to a 
complete flight of steps between two 
floors. Straight run stairB lead directly 
from one floor to another without a 
turn; dose string stairs have a wall on 
each side; open string stairs have one 
Bide opening on a hallway or room; 
doglegged or platform stairs have a 
landing near the top or bottom, intro¬ 
duced to change direction. 

stair treads: The upper horizontal 
boards of a flight of steps. See Fig. 
50. 

stair well: A compartment extending 
vertically through a building, and in 
which stairs are placed. 

staking out: A term used for the lay¬ 
ing out of a building plan by driving 
stakes into the ground showing the 
location of the foundation. To insure 
a clean edge when excavating, the 
stakes are connected with strong 
cord indicating the building lines. 
See batter boards, Fig. 8. 

standard brick: In masonry, common 
brick, size 2M"x3%"xB". Permissi- 


in depth, in width, and M" in 
length. 

standard modular brick: A brick, size 
2%"x3 YfriV/i", related to the 4- 
inch module, every 8 inches in height, 
if the mortar joint is M inch. Thus, 
3 bricks, plus 3 one-half-inch joints, 
add up to an even 8 inches. 

Etar drill: A tool with a star-shaped point 
used for drilling in stone or masonry. 
Star Dryvin anchor: A type of expansion 
anchor used for securing wood struc¬ 
tural parts to a masonry Dr concrete 
wall. See anchors, Fig. 1. 
star expansion bolt: A bolt or screw hav¬ 
ing a shield of two semicircular parts 
which spread apart as the bolt is 
driven into the shield. Used for se¬ 
curing structural wood parts to a 
masonry wall. 

starling: A protection about a bridge of 
pier made by driving piles close to¬ 
gether to form an enclosure, 
storting board: In form building, the 
first board nailed in position at the 
bottom of a foundation form, 
storting newel: A post at the bottom of 
a staircase for supporting the balus¬ 
trade. See Fig. 50. 

starting step: The first step at the bot¬ 
tom of a flight of stairs. See Fig. 50. 
steel forms: Removable pieces of steel 
which hold wet concrete in desired 
shapes for casting foundations, foot¬ 
ings, and window frames Dn the spot. 
Some foundation formwork comes 
with interlocking modular hardware. 
Steel forms are said to last indefi¬ 
nitely, produce a clean, accurate face, 
and to be easier to set up and clean 
than wooden forms, 
steel square: An instrument having at 
least one right angle and two or more 
straight edges, used for testing and 
laying out work for trueness. A term 
frequently applied to the large fram¬ 
ing square used by carpenters, 
steel wool: A mass of fine steel threads 
matted together and used principally 
for polishing and cleaning surfaces of 
wood Dr metal. 

■topped footingi: If a house is built on 
sloping ground, all the footings can- 
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not be at the same depth, hence they 
are stepped. 

stile: In carpentry, one of the vertical 
members in a door or sash, into which 
secondary members are fitted, 
stilt homo: A house which is con¬ 
structed on stilts above the ground; 
used mostly in hot, moist regions and 
on very uneven ground level sites; 
provides breeze passage underneath, 
protection from insects, and space 
for car. 

stirrup or hanger: In building trades, a 
terra applied to any stirruplike drop 
support attached to a wall to carry 
the end of a beam or timber, such as 
the end of a joist. Stirrups or hangers 
may also be suspended from a girder 
as well as from a wall. See hanger. 
stonecutter's chisel: A stonemason’s tool 
used for dressing soft stone. Also 
called tooth chisel. 

stonemason: In building, one who builds 
foundations and walls of stone, 
stool: In architecture, a trim applied 
to the base or support of wood at the 
bottom of a window, as the .shelflike 
piece inside and extending across the 
lower part of a window opening See 
Fig. 20. 

stoop: A raised entrance platform, with 
steps leading up to it, at the door of 
a building; sometimes the term is ap¬ 
plied to a porch or veranda, 
stop: In building, any device which will 
limit motion beyond a certain point, 
as a doorstop in a building, usually 
attached near the bottom of a door 
and operated by pressure from the 
foot. See doorstop . 

storm door: An extra outside, or addi¬ 
tional, door for protection against in¬ 
clement winter weather. Such a door 
also serves the purpose of lessening 
the chill of the interior of a building, 
making it easier to heat, and also helps 
to avoid the effects of wind and rain 
at the entrance doorway during milder 
seasons. 

storm sash: An additional sash placed at 
the outside of a window for protection 
against the severe weather of winter, 
story rod: A rod or pole cut to the 
proposed clear height between finished 


floor and ceiling. The story rod is 
often marked with minor dimensions, 
as for door trims. 

stove bolt: A special type of bolt with a 
nut. Formerly Buch bolts were pro¬ 
vided with a coarser thread pitch than 
a machine bolt; however, the only dif¬ 
ference now is, that without a nut a 
stove bolt is called a machine screw. 
straightedge: A bar of wood or metal 
with the edges true and parallel, used 
for testing straight lines and surfaces; 
that is, gauging the accuracy of work, 
stretcher: In masonry construction, a 
term applied to a course in which 
brick or stone lies lengthwise; that is, 
a brick or stone is laid with its length 
parallel to the face of the wall, 
stretcher bond: In masonry, a bond 
which consists entirely of stretchers, 
with each vertical joint lying be¬ 
tween the centers of the stretchers 
above and below, so that angle 
closers are not required. This type of 
bond is used extensively for internal 
partition walls which have a thick¬ 
ness of a single tier of brick. See 
Fig. 11. 

string: In building trades, a term ap¬ 
plied to the inclined member which 
supports the treads and risers of a 
stair. Also called a stringer. See Fig. 


50. 

stringcourse or sailing course: In building, 
a horizontal band forming a part of 
the design, consisting of a course of 
brick or stone, projecting from a wall, 
for decorative purposes, or to break 
the plain effect of a large expanse of 
wall surface. 

stringer: A long, heavy, horizontal 

timber which connects upright posts 
in a structure and supports a floor; 
also, the inclined member which sup¬ 
port's the treads and risers of a stair. 
See Fig. 50. 

strip: In the building trades, a term 
applied to a narrow piece of wood, 
relatively long, and usually of a uni¬ 
form width; also, used when refeirrag 
to the breaking, tearing, or stripping 

off the threads of a bolt or nut. 

.truck joint: In masonry, ft mortar joint 
which is formed with a recess ftt the 
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bottom of the joint. It is the reverse 
of the weathered joint shown in Fig. 
32. The struck joint is used exten¬ 
sively, but chiefly for interior-wall 
surfaces, since it is inferior for out¬ 
side joints because of its lack of 
weather-resisting qualities. The re¬ 
cess at the bottom allows water from 
rain or snow to seep into the wall. 

itructural clay tile: A term applied to 
various sizes and kinds of hollow 
and practically solid building units; 
molded from surface clay, shale, fire 
clay, or a mixture of these materials, 
and laid by masons. See day tile. 

structural glass: A vitreous finishing ma¬ 
terial used as a covering for masonry 
walls. It is available in rectangular 
plates which are held in position by 
a specially prepared mastic in which 
the plates are embedded. 

strut tenon: A term applied to a piece of 
wood or iron, or some other member 
of a structure, designed to resist 
pressure or weight in the direction of 
its length; used on a diagonal piece, 
usually on heavy timbers, as a timber 
extending obliquely from a rafter to a 
king post. See king post. 

stucco: Any of various plasters used 
as covering for walls; a coating for 
exterior walls in which cement is 
largely used; any material used for 
covering walls which is put on wet, 
but when dry becomes exceedingly 
hard and durable. 

itud: In building, an upright member, 
usually a piece of dimension lumber, 
2x4 or 2x6, used in the framework 
of a wall. On an inside wall the lath 
are nailed to the studs. On the out¬ 
side of a frame wall, the sheathing 
boards are nailed to the studs. The 
height of a ceiling is determined by 
the length or height of the studs. See 
Figs. 7 and 12. 

■nbbose: In architecture, the lowest part 
of a structural base, which consists of 
two or more horizontal members, as 
the base of a column; also, a hose- 
hoard. 

lubfloor: In carpentry, a term applied 
to a flooring of rough boards laid 


directly on the joists and serving the 
purpose of a floor during the proc¬ 
ess of construction on the building. 
When all rough construction work is 
completed, the finish floor is laid 
over the subfloor. See Figs. 7 and 12. 

■ubrail: In building a closed string 
stair, a molded member called a sub¬ 
rad or shoe is placed on the top edge 
of the stair string to receive and 
carry the lower end of the balusters. 
See Fig. 50. 

substructure: The lower portion of a 
structure forming the foundation 
which supports the superstructure of a 
building. 

summer: In building, a large horizontal 
timber or stone; the lintel of a door or 
window; a stone forming the cap of a 
pier Dr column to support an arch; a 
girder; the principal timber, or beam, 
which carries the weight of a floor or 
partition. 

sump: A pit or depression in a building 
where water is allowed to accumulate; 
for example, in a basement floor to 
collect seepage or a depression in the 
roof of a building for receiving rain 
water and delivering it to the down¬ 
spout. A device used for removing 
water from such a depression is knuwn 
as a sump pump. 

sunk panels: A term used in the building 
trade, when referring to panels re¬ 
cessed below the surrounding surface. 

iupplemenr of on angle: An angle which is 
equal to the difference between the 
given angle and ISO degrees. If the 
given angle is 165 degrees its supple¬ 
ment is 15 degrees. 

surbase: In architecture, a molding 
above a base, as that immediately 
above the baseboard of a room; also, 
a molding, or series of moldings, which 
crown the base of a pedestal. 

545: An abbreviation for the term sur¬ 
faced on four Bides. 

surfacing of lumber: In woodworking, 
symbols are used to indicate how 
lumber has been surfaced, as SlE, sur¬ 
faced on one edge; SIS, surfaced on 
one side; S2S, surfaced on two sides, 
and so on. 
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conroying: That branch of applied mathe¬ 
matics dealing with the science of 
measuring land, the unit of measure 
being the surveyor's chain, with BO 
nhninH equal to I mil e 
■wiag sow: A woodworker’s tool, consist¬ 
ing of a circular saw mounted on a 
hinged frame suspended from above. 
When needed, the saw is pulled to the 
work which remains stationary, 
symmetrical: Pertaining to any plane or 
Bolid body or figure which is well- 
proportioned, with corresponding 
parts properly balanced and harmoni¬ 
ous in all details; anything which ex¬ 
hibits symmetry in size, form, and ar¬ 
rangement of its parts. 

T 

table: In carpentry, the insertion of 
one timber into another by alternate 
projections or scores from the mid¬ 
dle; same as a coak. In architecture, 
a flat surface of a wall, usually raised, 
as a stringcourse , especially a pro¬ 
jecting band of stone or brick where 
an offset is required. See water table, 
Fig. 55. 

tabling: In masonry, the forming of a 
type of horizontal joint by arranging 
various stones in a course so they 
will run into the next course, hence 
preventing them from slipping; in 
carpentry, the shaping of a projec¬ 
tion on a piece of timber, so it will 
fit into a recess prepared tD receive 
it in another timber, 
tuckla: A construction of blocks and 
ropes, chains, or cables used for hoist- 
ing purposes in heavy construction 
Work. Often spoken of as block and 
tackle. 

tail beam or tail joist: Any timber or 
joist which fits against the header j oist. 
tailing: In building construction, any 
projecting part of a stone or brick 
inserted in a wall. 

tail joist: Any building joist with one 
end fitted against a header joist, 
taka-lip: In shopworking, any equipment 
or device provided to tighten or take 


up slack, or to remove looseness in 
parts due to wear or other causes. 

tamp.- To pound down, with repeated 
light strokes, the loose soil thrown in 
as filling around a wall, 
lope: Any flexible narrow Btrip of linen, 
cotton, or steel marked off with meas¬ 
uring lines similar to the scale on a 
carpenter’s rule. Usually the tape is 
contained in a circular case into which 
it can easily be rewound after using, 
tarpaulin: Any heavy material, usually 
canvas, waterproofed with tar or paint 
and used for covering purposes, such 
as hatches of ships or boats, or any¬ 
thing exposed to the weather, 
taut: Anything tightly drawn until it is 
tense and tight, with all sag elimi¬ 
nated, as a rope, wire, or cord pulled 
taut. 

T bevel: A woodworker’s tool used for 
testing the accuracy of work cut at 
an angle such as a beveled edge. See 
Fig. 51. 



Fig. 51. T Bevel 


temperature streu rods: Steel rods placed 
horizontally in concrete slabs for 
prevention of cracks, due to tem¬ 
perature changes, drying, etc., paral¬ 
lel to the reinforcing rods. The rods 
are the same physically as reinforc¬ 
ing rods, and are usually laid at right 
angles to, and almost in, the same 
plane as reinforcing rods, 
template: A gauge, commonly a thin 
board or light frame, used as a guide 
for forming wurk to be done, 
tenon : In carpentry, a piece of lumber or 
timber cut with a projection, 0T 
tongue, on the end for fitting into a 
mortise. The joint formed by insert¬ 
ing a tenon into a mortise constitutes 
a so-called mettise-and-tenon joint. 
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tenon saw: In woodworking, any small 
hacksaw used on the bench for .cutting 
tenons. 

terminal: In carpentry, the extremity of 
any structural part, especially the 
finish of a newel post, or standard; 
also, a carving used for decorative pur¬ 
poses at the end of some structural 
member, such as a pedestal, 
termite shield: A protective shield made 
of noncorrosive metal, placed in or 
on a foundation wall, or other mass 
of masonry, or around pipes entering 
a building, to prevent passage of 
termites into the structure, 
terrace: An elevated level surface of 
earth supported on one or more faces 
by a masonry wall, Dr by a sloping 
bank covered with turf, 
terra cotta: A clay product used for 
ornamental work on the exterior of 
buildings; also, used extensively in 
making vases, and for decorations on 
statuettes. It is made of hard-baked 
clay in variable colors with a fine 
glazed surface. 

torrazzo: A type of Venetian marble 
mosaic in which Portland cpment is 
used as a matrix. Though used in 
buildings for centuries, tcrrazzo is a 
modem floor finish, used also for 
bases, borders, and wainscoting, as 
well as on stair treads, partitions, 
and other wall surfaces 
terrazzo flooring: A term used in the 
building trades for a type of flooring 
made of small fragments of colored 
stone, or marble, embedded irregu¬ 
larly in cement. Finally, the surface 
is given a high polish, 
tessellated: Formed of cubes of stone, 
marble, glass, or other suitable mate¬ 
rial {tessera), arranged in a check¬ 
ered pattern, as in mosaic floors and 
pavements. 

tessera: Any one of the small square 
pieces of marble, stone, tile, or glass 
used in mosaic work, such as in floors 
or pavements. 

thermal unit: Any unit chosen for the 
calculation of quantities of heat; that 
is, a unit of measurement used as a 
standard of comparison of other 


quantities of heat, such as B.t.u. (Brit¬ 
ish thermal unit). 

thermostat: An automatic device for 
regulating the temperature of a room 
by opening or closing the damper of 
a heating furnace. 

T hinge: A type of joint with an abutting 
piece set at right angles to a strap, 
thus forming a T-shaped hinge, used 
mainly on outside work, such as bam 
doors and gates. 

three-ply: Anything composed of three 
distinct layers or thicknesses, as ply¬ 
wood used in building construction or 
in furniture making, in which the 
material used consists of three sep¬ 
arate plies or layers. 

three-way switch: A switch used in house 
wiring when a light (or lights) is to be 
turned Dn or off from two places. A 
three-way switch must be used at each 
place. 

threshold: In building construction, a 
term applied to the piece of timber, 
plank, or stone under a door, 
through shake: A separation of wood 
between annual growth rings, extend¬ 
ing between Uvd faces of timber; 
similar to a wiw/.s7irifcf , 1 Sec Fig. 57 
through stone: In stone masonry, a 
term applied to a stone which ex¬ 
tends through a wall forming a bond, 
thumb plane: In woodworking, a term 
sometimes applied to a small plane 
nut more than 4 or 5 inches in length 
with a bit about 1 inch in width, 
thumbscrew: A screw with its head so 
constructed that it can be turned 
easily with the thumb and finger 
tie: In architecture, anything used to 
hold two parts together, as a post, rod, 
or beam. 

tie beam: A timber used for tying struc¬ 
tural parts together, as in the roof of a 
building. Any beam which ties to¬ 
gether or prevents the spreading apart 
of the lower ends of the rafters of a 
roof. 

tile: A building material made of fired 
clay, stone, cement, or glass used for 
floors, roofing, and drains; also made 
in varied ornamental designs for deco¬ 
rative work. 

tile hanging: A term applied to the 
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hanging Df tile on a vertical surface, 
such as a wall, to protect the wall 
against dampness. See weather tiling. 
tile letting adhesives: Specially formu¬ 
lated glues or mastics, used instead 
of mortarbed, for tile selling. They 
are said to be clean, waterproof, less 
expensive, and faster, 
tile shell: A construction tile unit con¬ 
sisting of a number of hollow cells 
separated by webs. 

tilt-up construction: A method of con¬ 
structing walls, and sometimes floors, 
by pouring concrete, or putting 
wooden walls together in flat panels, 
and, when completed, moving them 
to the building site where they are 
tilted into permanent place, 
tilt-up doors: Usually consisting of a 
rigid panel of sheet steel, aluminum, 
or wood, these doors are equipped 
with springs, tracks, counterbalances, 
and other hardware, which pull the 
door clear of the opening to an 
overhead position. They are often 
motor-operated, with manual, radio, 
or magnetic driver controls, and are 
commonly used on garages. See 
roll-up doors. 

tin snips: A cutting instrument, such as 
the ordinary hand shears, used by 
sheet-metal workers, 
toeing: In carpentry, the driving of 
nails or brads obliquely; also, to 
clinch nails so driven. See Fig. 29. 
tosnuiling: The driving of a nail, spike, 
or brad slantingly to the end of a 
piece of lumber to attach it to an¬ 
other piece, especially as, in laying a 
floor, to avoid having the heads of 
the nails show above the surface. 
See Fig. 29. 

tongue: A projecting rib cut along the 
edge of a piece of timber so it can 
be fitted into a groove cut in an¬ 
other piece. See Fig. 30. Also, the 
shorter of the two extending arms 
of the framing square, usually 16 
inches long and lVa inches wide. The 
blade of the square forms a right 
angle with the tongue. The octagon 
scale and the brace measure scale 
appear on the faces of the tongue, 
loolsd joints: In masonry, mortar joints 


which are specially prepared by com¬ 
pressing and spreading the mortar 
after it has set slightly. Tooled joints 
present the best weathering proper¬ 
ties, and include the weathered joint, 

V joint, and co7\cavc joint. See Fig. 
32. 

tooth chisel: A chisel especially de¬ 
signed for cutting stone; same as 
stonecutter’s chisel. 

toothing: In masonry construction, the 
allowing of alternate courses of brick 
to project tDothlike to provide for a 
good bond with any adjoining brick¬ 
work which may follow. 

topping: A mixture of cement, sand, 
and water, used in creating the fin¬ 
ished surface of concrete work such 
as walks and floors. See Fig. 23. 

topping joint: In concrete finishing, a 
space or break of about Vs" made 
at regular intervals, particularly over 
expansion joints, to allow for con¬ 
traction and expansion in the top¬ 
ping layer of sidewalks, driveways, 
and similar structures. See Fig. 23. 

torus: In architecture, a type of molding 
with a convex portion which is nearly 
semicircular in form, used extensively 
as a base molding. 

tower: A structure whose height is pro¬ 
portionally much greater than its 
width, often surmounting a large 
building, such as a cathedral or church, 
usually less tapering than a steeple. 
A tower may stand alone entirely 
apart from any other building. 

T plate: A T-shaped metal plate com¬ 
monly used as a splice; also used for 
stiffening a joint where the end of one 
beam abuts against the side of an¬ 
other. 

trocery: An architectural term applied 
to any delicate ornamental work con¬ 
sisting d! interlacing lines such as the 
decorative designs carved on panels 
or screens; also, the intersecting of 
ribs and bars, as in rose windows, and 
the upper part of Gothic windows; any 
decorative design suggestive of net¬ 
work. 

trommel: An instrument used for draw¬ 
ing arcs or radii too great for the 
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capacity of the ordinary compass; a 
beam compass with adjustable points 
attached to the end of a bar of wood 
or metal used by draftsmen and shop- 
workers for describing unusually large 
circles or arcs. 

traniit: An instrument, commonly used 
by surveyors, consisting of four princi¬ 
pal parts: (1) a telescope for sighting; 
(2) a spirit level; (3) a vernier or 
graduated arc for measuring vertical 
or horizontal angles; and (4) a tripod 
with leveling screws for adjusting the 
instrument. 

transits: A fireproofing material used in 
walls, roofs, and for linin g ovens. It 
is composed of asbestos and Portland 
cement molded under high pressure 
and is sold under the trade name of 
transite. 

transom: A term used in building for any 
small window over a door or another 
window. 

transom bar: A crossbar of wood Dr stone 
which divides an opening horizontally 
into two parts. 

trap door: A covering for an opening in 
a floor, ceiling, or roof; usually such a 
door is level, or practically so, with 
the surface of the opening which it 
covers. 

trow: In plastering, a type of gray, 
yellow, or whitish earth common in 
volcanic districts, resembling puz- 
zolano; used to give additional 
strength to lime mortars and plas¬ 
ters; also used in the making of 
hydraulic cement. 

trass mortar: In masonry, a mortar 
made of lime, sand, and trass or 
brick dust; or a mortar composed of 
lime and trass without sand. The 
trass makes the mortar more suitable 
for use in structures exposed to 
water. 

triad: In building, the upper horizon¬ 
tal part of a stair step; that portion 
of a step on which the foot is placed 
when mounting the stairs. See Fig. 
50. 

trafoil: In architecture, an ornamental 
three-lobed unit resembling in form 
the foliage of an herb whose leaf is 
divided into three distinct parts, such 
as the common varieties of clover. 


treillago; A latticework erected for sup¬ 
porting vines, as in a vine arbor, 
trsllii: An ornamental structure of lat¬ 
ticework over which vines are trained, 
such as a summerhouse, usually made 
of narrow strips of wood which cross 
each other at regular intervals, 
trolls: A braced framework, usually 
consisting of a horizontal beam sup¬ 
ported at each end by a pair of spread¬ 
ing legs which Berve as braces, 
trestle table: A large drawing board sup¬ 
ported by trestles. 

triangle: A polygon enclosed by three 
straight lines called sides. 

triangular scale: A draftsman's three¬ 
faced measuring device having six 
graduated edges. On one edge is 
shown a scale of full-size measure¬ 
ments, while on the other edges are 
shown various reductions in scale, 
triangular truss: A popular type of trusB 
used for short spans, especially for 
roof supports. 

trim: In carpentry, a term applied to the 
visible finishing work of the interior of 
a building, including any ornamental 
parts of either wood or metal used for 
covering joints between jambs and 
plaster around windows and doors. 
The term may include also the locks, 
knobs, and hinges on doors, 
trimmer: The beam Dr floor joist into 
which a header is framed, 
trimmer arch: A comparatively flat arch, 
such as may be used in the construc¬ 
tion of a fireplace. 

trimmer beam: Usually two joists spiked 
together around a fireplace opening 
in floor framing. 

trimming joist: A timber, or beam, which 
supports a header. 

triple brick: A solid masonry unit whose 
nominal dimensions, which include 
allowance for the mortar joint de¬ 
scribed for use with it, are 4" x 5%" 
x 12". 

trowel: A flat, steel tool used to spread 
and smooth mortar or plaster. Typi¬ 
cal trowels are shown in Fig. 52. 

truss: A combination of members, such 
as beams, bars, and ties, usually ar¬ 
ranged in triangular units to form a 
rigid framework for supporting loads 
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over a Ions span, as in bridges or 
massive roof construction. 

trussed beam: An architectural term ap¬ 
plied to a beam stiffened by a truss 
rod. 

try square: A tool used for laying out 
right angles and for testing work for 
squareness. 

T square: A tool used by draftsmen. It 
consists of a ruler usually from 2 to 3 
inches in width and from 1 to 5 feet 
in length, with a crosspiece attached 
to one end of the ruler or blade. The 
crosspiece, or head, is at least twice as 
thick as the blade, 

tubular scaffolds: Scaffolds for interior 
and exterior construction work, made 
of tube steel. These scaffolds are 
lightweight, offer low wind resistance, 
and are easily dismantled. They 
are obtainable in several strengths 
fur varying heights and types of 
work. 

tuck pointing: In masonry, the finish¬ 
ing of joints along the center lines, 
with a narrow parallel ridge of fine 
putty or fine lime murtar. 



ground, although they may rise from 
the ground or be built on corbels. 

twelfth scale: A scale which divides the 
inch into 12 parts instead of 16; found 
usually on the back of the framing 
square along Ihe outside edge. In 
this scale, one inch equals one foot. 
The twelfth scale, makes it possible 
to reduce layouts tD Viz of their regu¬ 
lar size and to solve basic right tri¬ 
angle problems. 

twin brick: Modular brirk related to 
the 4-inch module, every 12 inches in 
height. Size 2 x k" x 7Vu" x l¥i' r A 
double-sized brick. 

twist bit: In woodwork, a tool used for 
boring holes in wood for screws. A 
tool similar to the twist drill used for 
drilling holes in metal, except that the 
cutting edge of the twist bit is ground 
at a greater angle. 

twist drill: A drilling tool having helical 
grooves extending from the point to 
the smuoth portion of the shank, This 
type of drill is made Df round stock 
with a shank that may be either 
straight or tapering. It is used for 
drilling holes in metal. A similar drill 
used for wood is known as a twist bit. 

T wrench: A tool for tightening a nut on 
a bolt. The T wrench consists of a 
handle, or lever, with a T-shaped 
socket which fits over and completely 
encircles a nut Dr bolthead. It may Dr 
may not have a ratchet but it some¬ 
times has an extension to permit work¬ 
ing in planes not easily accessible. 


hirnbuckle: A type of coupling between 
the ends of two rods, used primarily 
Tor adjusting or regulating the tension 
in the rods which it connects. It con¬ 
sists of loop or sleeve with a screw 
thread on one end and a swivel at the 
other, or with an internal screw thread 
at each end. 

turning gouge: In woodworking, a tool 
used for roughing down woodwork in 
a lathe. The widths of gouges vary 
from % to 1 inches, 
turrets: Small towers, often merely 
ornamental features at an angle ol a 
large building. Turrets frequently be¬ 
gin at some distance above e 


ilt: An iron bar bent into a U-shaped 
3 lt with screw threads and nuts on 
ich end. Often called a clip, as a 
mng clip on an automobile, 
rella house: A house with a parasol 
mf, which may be lattice work, cov¬ 
ing the main structure and terraces, 
here is space for the passage of air 
irrents between the covering roof 
id the house structure, 
length -after table, A table which 
ppears on the blade ot the Ironing 
mare. It gives unit lengths of corn- 
ton rafters for seventeen different 
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rises, ranging from 2 tD IB inches. It 
also gives the unit lengths for hip or 
valley rafters, difference in lengths 
of ;acfc rafters set 16 inches on cen¬ 
ter, jack rafters set 24 inches on cen¬ 
ter, and the side cuts for jack and 
hip rafters. 

unsound knot: A term used by wood¬ 
workers when referring to a knot 
which is not as solid as the wood in 
the board surrounding it. 
upright: In building, a term applied to 
a piece of timber which stands up¬ 
right or in a vertical position, as the 
vertical pieces at the sides of a door¬ 
way or window frame. 

V 

volley: In architecture, a term applied to 
a depressed angle formed by the meet¬ 
ing at the bottom of two inclined sides 
of a roof, as a gutter; also, the space, 
when viewed from abjove, between 
vault ridges. 

valley rafter: A rafter disposed in the 
internal angle of a roof to form a 
valley or depression in the roof. See 
Fig. 47. 

vone: Any flat piece of metal attached 
to an axis and placed in an elevated 
position where it can be readily moved 
by the force of the wind, Buch as a 
weathercock on a bam or steeple, indi¬ 
cating the direction of the wind, 
vault: In architecture, an arched struc¬ 
ture of masonry usually forming a 
ceiling or roof; also, an arched pas¬ 
sageway under ground, or any room or 
space covered by arches, 
vaulting course: A course formed by the 
springers of a vault which usually 
are set with horizontal beds, either 
corbeled out or in projection, 
veneer: Thin pieces of wood, or other 
material, used for finishing purposes 
to cover an inferior piece of material, 
thus giving a superior effect and 
greater strength with reduced cost, 
veneer wall: A wall with a masonry 
facing which is not bonded, but is 
attached to a wall so as to form an 
integral part Df the wall for purposes 
of load bearing and stability. 


ventilating brick: A brick which has 
been cored to provide an air passage 
for ventilating purposes, 
ventilation: The free circulation of air 
in a room Dr building; a process of 
changing the air in a room by either 
natural or artificial means; any pro¬ 
vision made for removing contami¬ 
nated air or gases from a room and re¬ 
placing the f duI air by fresh air. 
vent pipe: A flue, or pipe, connecting 
any interior space in a building with 
the outer air for purposes of ventila¬ 
tion; any small pipe extending from 
any of the various plumbing fixtures 
in a structure to the vent stack, 
vent stock: A vertical pipe connected 
with all vent pipes carrying off foul 
air or gases from a building. It ex¬ 
tends through the roof and provides 
an outlet fur gases and contaminated 
air, and also aids in maintaining a 
water seal in the trap, 
veranda: An open portico, usually 
roofed, attached to the exterior of a 
building. In the United States com¬ 
monly called a porch. 
verge: The edge of tiling, slate, or 
shingles projecting over the gable of a 
roof, that on the horizontal portion 
being called the eaves. 
verge boord: The board under the verge 
of a gable, sumetimes molded. During 
the latter part of the nineteenth 
century, verge boards were often 
richly adorned with decorative carv¬ 
ing, perforations, and cusps, fre¬ 
quently having pendants at the apex. 
The term verge board is often cor¬ 
rupted into bargeboard. 
vermiculated: Pertaining to stone or 
other material with designs worked on 
the surface, giving it the appearance 
of being worm-eaten, 
vertical: Pertaining to anything, such as 
a structural member, which is upright 
in position, perpendicular to a hori¬ 
zontal member, and exactly plumb, 
vestibule: A small entrance room at the 
outer door of a building; an anteroom 
sometimes used as a waiting room. 

V & C V: An abbreviation for the term 
meaning V grooved and center V 
grooved; that is, the board is V 
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grooved along the edge and also center 

V grooved, on the surface. 

vtadect: Any elevated roadway, espe¬ 
cially a bridge of narrow arches of 
maBonry, or reinforced concrete, sup¬ 
porting high piers which carry a road¬ 
way or railroad tracks over a ravine 
or gorge. In the United States, via¬ 
ducts are sometimes of steel construc¬ 
tion consisting of short spans carried 
on high steel towers, 
vista: A view, especially one seen 
through a long narrow passage as be¬ 
tween rows of houses facing on an 
avenue. 

vitrified tile: In building construction, 
pipes made of clay, baked hard and 
then glazed, so they are impervious 
to water; used especially for under¬ 
ground drainage. 

volute With Basement: The spiral portion 
of a handrail which sometimes sup¬ 
plants a newel post in stair building. 
See Fig. 50. 

vouisoir: In architecture, any one of 
the wedge-shaped pieces, or stones, 
used in furming an arch. See Fig. 34. 
The middle one is called the key¬ 
stone. 

vouuoir brick: Building brick made 
especially for constructing arches. 
Such brick are so formed that the 
face joints radiate from a common 
center. 

V tooled joint: In masonry, a mortar 
joint formed with a special tool 
similar to that shown in Fig. 31. 
After excess mortar has been re¬ 
moved, the tool is run along the 
joint. See Fig. 32. 

W 

wainscot: The wooden lining of the lower 
part of an interior wall. Originally, 
only a superior quality of oak was 
used for this purpose, but now the 
term includes other materials. 
Wainscoting: The materials used in lining 
the interior of walls; also, the process 
of applying such materials to walls, 
wainscoting cap: A molding at the top 
of a wainscoting. 

waler: Timbers used in form construc¬ 


tion to which the ties are fastened, 
or against which the end of the 
braces are butted; timbers used for 
holding forms in line. Same as 
whaler. See Fig. 56. 

wall beam: In masonry, a metal mem¬ 
ber or type d! anchor fastened to a 
floor joist to tie the wall firmly to 
the floor. The anchor extends into 
the masonry wall and, at the end of 
the anchor, there is some kind of 
bolt Dr wall hook, which may be 
either L-shaped or T-shaped, for hold¬ 
ing the anchor in the wall. 

wall bed: In building, any one of the 
various types of bedA which fold or 
swing into a wall or closet when not in 
use. A type of bed commonly used 
where the conserving of space is im¬ 
portant, such as in city apartment 
buildings. 

wollbourd: An artificially prepared sheet 
material, or board, used for covering 
walls and ceilings as a substitute for 
wooden boards or plaster. There are 
many different types of waliboard on 


the market. 

‘wall coping: The covering course on top 
of a brick or stone wall; also re¬ 
ferred to as capping. Where porches 
or other similar spaces are enclosed 
with solid walls to the height of the 


porch railing, the material which is 
used as a finish is called coping. 

Wall cornice: A kind of coping with a 
cornicelike finish at the top of a 
masonry wall; also, a finish for the 
top of a wall. 

wall plates: Horizontal pieces of timber 
placed on the top of a brick or stone 
wall under the ends of girders, joists, 
and other timbers to distribute the 
weight of the load or pressure of the 
superstructure, especially the roof, 
wall spacers: In concrete work, a type 
□f tie for holding the forms in posi¬ 
tion while the concrete is being 
poured, and until it has set. For typi¬ 
cal wall spacers, see Fig. 53. 
wall tie: A device, in any of various 
shapes, formed of diameter steel 
wire, the purpose of which is to bind 
together the tiers of a masonry wall, 
particularly those in hollow wall 
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construction. See Fig. 36. Also, a con¬ 
trivance, usually a metal strip, em¬ 
ployed to attach or secure a brick 
veneer wall to a frame building, 
wane: Bark, or lack of bark or WDDd, 
from any cause, on edge or corner of a 
piece of lumber. 

warped: In woodworking, a term ap¬ 
plied to any piece of timber which has 
been twisted out of shape and perma¬ 
nently distorted during the process of 
seasoning. 

water bar: A strip of material inserted 
in a joint between wood and stone of 
a window sill, to prevent or bar the 
passage of water from rain or snow, 
water joint: In stone work, a joint pro¬ 
tected from rain and snow by sloping 
the surface of the stone away from 
the wall, so it will shed water easily, 
water lime: A lime or cement which 
will harden under water; hydraulic 
cement. 

waterproofing walls: In' concrete work, 
the making of walls impervious to 
water, or dampness, by mixing a 
compound with concrete, or by ap¬ 
plying a compound to the surface 
of the wall. A method of water¬ 
proofing the foundations of walls is 
shown in Fig. 54. 


water putty: In woodworking, a powder 
which, when mixed with water, makes 
an excellent filler for cracks and nail 
holes.- It is not suitable for glazing 
purpuses. 

water table: A ledge Dr slight projec¬ 
tion of the masonry Dr wood con¬ 
struction on the outside of a founda¬ 
tion wall, or just above, to protect 
the foundation from rain by throw¬ 
ing the water away from the wall. 
See Figs. 9 and 55. 

weatherboards: Boards shaped so as to 
be specially adaptable for overlapping 
at the joints to prevent rain or other 
moisture from passing through the 
wall. Also, called siding. 

weathered: In masonry, stonework 
which has been cut with sloped sur¬ 
faces so it will shed water from rain 
or snow. Sec water joint.. In car¬ 
pentry, a term applied to lumber 
which has been seasoned in the open 
air. 

weathered joint: In masonry, a mortar 
joint formed as a plain cut joint, 
finished with the trowel after the 
mortar has slightly stiffened. A 
water-shedding, low-cost joint. See 
Fig. 32. 
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wire-cut brick 



white oak: An American Dak of the 
eastern part of the United States. It 
is the hardest of American oaks, 
characterized by its heavy, close 
grain. Used extensively where strength 
and durability are required, 
wicket: A small door set within a larger 
door; also, a window or similar open¬ 
ing closed by a grating thruugh which 
communication takes place, as a cash¬ 
ier’s window. 

winders: Treads of steps used in a wind¬ 
ing staircase, or where stairs are car¬ 
ried around curves or angles. Winders 
are cut wider at one end than at the 
other so they can be arranged in a 
circular form. 

winding stair: A circular staircase which 
changes directions by means of 
winders or a landing and winders. The 
wellhole is relatively wide and the 
balustrade follows the curve with only 
a newel post at the bottom, 
windlass: A device for hoisting weights, 
consisting usually of a horizontal 
cylinder turned by a lever or crank. 
A cable, attached to the weight to be 
lifted, winds around the cylinder as 
the crank is turned, thus raising the 
load to whatever position is desired, 
window: An opening in an outside wall, 
other than a door, which provides for 
natural light and ventilation. Such an 
opening is covered by transparent 
material inserted in a frame conven¬ 


iently located for admitting sunlight 
and constructed so that it can be 
opened to admit air. 

window head: In architecture, a term ap¬ 
plied to the upper portion of a window 
frame. 

window jack: A portable platform which 
fits over a window sill projecting out¬ 
ward beyond the sill; used principally 
by painters. 

window seat: A seat built in the recess of 
a window, or in front of a window. 

window wall: An outside wall, of which 
a large portion is glass. Glass area 
may consist of one or more windows. 
A window wall may be made up en¬ 
tirely of windows. 

windshake: A defect in wood, SD-called 
because of the belief that it is caused 
by wrenching of the growing tree by 
the wind. Since there is a separation 
of the annual rings from each other 
around the trunk of the tree, this 
defect is cuplike in appearance and 
is sometimes known as cupshake. 
See Fig. 57 



wing: In building, a term applied to a 
section, or addition, extending out 
from the main part of a structure, 
wire-cut brick: Brick formed by forcing 
plastic clay through a rectangular 
opening designed for the purpose, 
and shaping clay into bars. Before 





wire glass 
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zeprex 


burning, wires pressed through the 
plastic mass cut the bars into uni¬ 
form brick lengths. 

wire gloss: In building construction, a 
type of window glass in which wire 
with a coarse mesh is embedded to 
prevent shattering of the glass in case 
it is broken; also, to protect a build¬ 
ing against intruders. Wire glass is 
used principally in windows of build¬ 
ings where valuables are kept, such as 
a United States mint; also used as a 
safety measure in case of fire, 
wire lies: Short lengths of wire in vari¬ 
ous shapes and gauges for reinforcing 
the bond between two members. 
They may be embedded in mortar; 
nailed; twisted around and between 
masonry, wood, or metal. Wire ties 
arc usually of cement-coated steel 
or galvanized metal, 
withe: In architecture, a term applied 
to the portion between flues in the 
same chimney. 

wood brick: A wooden block, the size 
and shape of a brick; built into 
brickwork to provide a hold for 
nailing finish material. A nailing 
block. 

wood screws: Wood fasteners of various 
types and sizes, ranging from No. 0 to 
30, and in length from % inch to 6 
inches. Length is measured from 
largest bearing diameter of head to the 
point of the screw. Threads extend for 
seven-tenths of the length, beginning 
at the point. Screws are made in oval-, 
round-, and flat-headed types, while 
gimlet points are standard, 
wood hirning: The process of shaping 
pieces of wood or blocks into various 
forms and fashions by means of a 
lathe. 

woodwork: Interior fittings of wood, such 
as moldings and staircases; also, work 
done in or with wood, objects or parts 
made of wood. 

Working drawing: In architecture, a draw¬ 
ing or sketch which contains all di¬ 
mensions and instructions necessary 
for carrying a job through to a success¬ 
ful completion. 

wroorii: The curved section of a stair rail, 


curved in both the vertical mH hori- 
sontal planes; used to join the side of 
a newel post to the asoending run of 
the handrail. 

w r e a th piece: In stair building, the 
curved section of the handrail string 
of a curved or winding stair. Any 
ornamental design intertwined into a 
circular form. 

wrecking bar: A steel bar about % of an 
inch 'in diameter and 24 to 30 inches 
in length, used for prying and pulling 
nails. One end of the bar is slightly 
bent with a chisel-shaped tip and the 
other end U-shaped with a claw tip 
for pulling nails. 

wyihe: In masonry, the partition wall 
between flues in the same chimney 
stack. Also spelled withe. 

Y 

year ring: One of the clearly defined 
rings in a cross section of a tree 
trunk, showing the amount of annual 
growth of the tree. Each ring repre¬ 
sents one year of growth; also called 
growth ring and annual ring. The 
rings are made up of cells or tubes 
which convey sap through the tree. 
Year rings are shown in Fig. 2. 
yoke: In architecture, a term applied 
to the horizontal top member of a 
window frame. See Fig. 20. 

z 

Z bar: A heavy wire fabrication shaped 
in the form of the letter Z, usually 
about 4" x 6" in size. See Fig. 36. 
Such ties are used to bind together 
the two separate sections of a cavity 
wall, the ends of each tie being em¬ 
bedded in the horizontal mortar joint 
of both tiers at intervals of 24". 
zoprex: A lightweight mineral com¬ 
posed of siliceous material, cement 
chemicals, and water; can be used 
for roof decking, walls, ceilings, and 
floors. Stronger than concrete of 
similar density, this material can be 
nailed, drilled, and hand-sawed. It is 
incombustible, termite proof, has 
minimum shrinkage and swelling, 
and high thermal insulation value. 
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zonolite concrete 


zoning: A term applied to the division of 
a certain political subdivision into 
districts which may have different 
types of regulation. Such a condition 
is brought about by local ordinance 
under the police power of a state, 
granted by specific legislation com¬ 


monly called an enabling act. Zoning 
laws pertain to the use of land in a 
particular area. 

zonolite concrete: A form of concrete 
which acts as insulation; used as 
parts of floor slabs for houses with¬ 
out basements. 
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Abrasive tools.45 
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copper.It) 

iron.16 

Alaska cedar.129 

Alaska yellow cedar.129 

Alfol Insulation.171-173 

All-metal chisel.42, 43 

Alternate method of applying 

insulation.159 

Aluminum foil.171, 172 

Aluminum foil-surfaced plaster 

board.171,172 

Aluminum oxide...47 

America, carpentry in. .1,2 

American typical home.231-248 

basement plan for.240 

typical building plans of.234-241 

east or right elevation of.237 

first-floor plan for....242 

north or rear elevation of.238 

second-floor plan for..243 

south or front elevation of.236 
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specifications of....241-248 

west or left elevation of.239 

American standard hardwood shop 

lumber trades.124,125 

American standard softwood yard 

lumber trades. 12 U 

American standard softwood yard 

lumber sizes. J.J 

Anchors.{$£ 

concrete insert.^ i! 7 

Johnson and Ackerman.Jj.,* 

iron expansion shield. _ 

lead shield. 

Molly Expansion.inc 07 

sleeper clip. l96 ' }j” 

/Star Dryvin. 07 

toggle bolt........ .90^205 

Angle, joining boards at an. . . - AM * J 

Angle iron fastener."» 5 . ' * 

Animal glues.■ ■' ‘, nB 

Annual growth, rings of.167, 

Apprentice, carpenter. ■ y _ 

Apprentice tool kit.^ 1 


Arc, center of.96 

Architectural drawings. . . .216-227, 235 

Architectural glass.175 

Arizona white pine.138 

Armstrong’s Curkboard Insulation. .170 

Asphalt paper, vapor-proof.160,169 

Auger.19 

Auger bit.43 

Automatic drill, one-hand.44,45 

Autuinnwood.108 

Awl, scratch.44, 45 

Ax 

Ancient Roman iron.17,18 

double-bit woodcutting.17 

rough stone.17 

Ax handles, curved.17 

B 

Back plaster.156 

Backsaw.34 

Bailey, Leonard.22 

Bailey plane.22, 38 

Ball head screws.Jjjl 

Balsam fir. .J32 

Balsam Wool Insulation.Iu7 

Bamboo. 105, 107 

Bar, lipping or pinch.-48 

Bar sash lift. ,■■■ 

Barbed shank. 185 - J 8 ° 

Bark of tree.J 0 b 

Bark pockets.}“ 

Barrel bolt. 1J ® 

Barrier, vapor.Ift0-if>4^ 1G9, 

Baseboards.■ J* 

Basement plan. 

Basswood... 

Bastard-sawed wood. 1AU 

Bats | / 1 a 

with flanges. 

mineral-wool. 

pads and. •••;•• . 162 305 

Battened wood joint. .■■■■■• .^ uo 

Battery separators, wood used 

.. 47 

Bauxite. 6 

.. 

Beech , 141-143 

characteristics of. « 42 

«?.;. ; 142 
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Big pine.137,138 

Birch 

characteristics of.143 

cherry.144 

sweet.143, 144 

yelluw.143, 144 

Bird’s-eye maple.146 

Bit 

auger.43 

countersink.43, 44 

drill....44 

expansive.44 

forerunner of modern.19, 20 

nose.19 

screw-driver.34 

stone drill.18, 19 

Bit brace, ratchet.43 

Bit extension.43, 44 

Bit gauge.43, 44 

Black maple.146, 147 

Black spruce.140, 141 

Black walnut.144, 148, 149 

Blanket, Red Top.157 

Blanket or flexible reflertive 

insulation.172 

Blankets, flexible.157-159 

Blemishes in wood, defects and. 113-119 
Blinds, wood used for ... . 129, 132, 135, 
137, 138 

Block plane..37 

Blocked wood joint.204 

Blood-albumin glues.200, 201 

Blue spruce.140 

Blue stain.117 

Blueprint reading.215-229 

Blueprint Reading Test.227-229 

Blueprints Dr drawings.217, 241 

Blunt nail points.185 

Board, rigid insulation. . .. 157, 164-170 

Board feet.82, 121, 125 

Board measure, Essex.29, 82-85 

Board measure, feet.82 

Boards 

at an angle, joining.203-205 

common.132 

or yard lumber.120, 121 

Boat nail.188, 189 

Boat building, wood used for.. .129, 130 

Bog spruce.140 

Bolts 

barrel.198 

carriage and machine.193, 194 

handrail.194 

lag.194 

and metal screws.192-194 

stove.193 

Boring small holes, hand drill 

for.44,45 

Boring tools.18-20,43-45 


Bowling pins, wood used for.147 

Bow saw, Roman.18 

Boxed pith.106 

Box-elder.145 

Boxes, wood used for.132,141 

Brace, ratchet-bit.43 

Brace layout.86-89 

Brace measure table.29, 88, 90 

Brace rule.89 

Brace wood joint, housed.202, 203 

Brad nail head.184, 185 

Bridge or trestle timbers, wood 

used for.121 

Bridges, wood used for.136, 139 

Broad ax.4, 7 

Broad-leaved maple.146 

Broad-leaved trees.105, 107, 

141-149 

Bronze age.16,18 

Bronze saw, Egyptian.18 

Buckets, wood used for.131 

Builders’ hardware.197 

Building a home, preparation 

for.207-214 

Building industry.11, 12 

Building codes and zoning 

laws.209-213 

Building insulation, thermal_156-182 

Building plans of typical 

American home.234-241 

Building specifications.223 

Building trades wage rates.10, 11 

Bullnose plane.37, 41 

Burnisher.48 

Butchers' blocks, wood used for.143 

Butt gauge.30, 31 

Butt hinge.198 

Butt wood joint 

edge.205 

explanation of.202 

oblique.202, 203 

on polygons, miter and.98, 99 

square.202 

Butternut.144 

Button, turn.198 


C 

Cabinet making, wood used 

for. 129, 141, 143, 144, 146-151 


Cabinetmaker.8 

Cabins, frontier log.4-6 

Cabot’s Quilt Insulation.157 

California big trees.139 

California white pine.138 

Cambium layer of tree.106, 107 

Canec Insulation.164 

Canterbury hammer.17 

Car and ship timbers.121 
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PA OB 

Carbide, silicon.45, 47 

Carborundum.45 

Carpenter 


as adviser to the home 


PAQB 


Cherry birch.144 

Chestnut.110 

Chests, wood used for.130 

Chisel 


builder. 208-213 

journeyman.0,10 

modern. .5-12 

qualifications of.8, 9 

and his tools.26-49 

as a trade.1-13 


training of.9 

wage rates of.10,11 

work of the.5-8 

Carpenter apprentice.9, 10 

Carpenter foreman.9,10 

Carpentry 

in America.1,2 

early history of.1 

hazards of.8, 9 

jurisdictional award of.6 

Carpentry specifications of 

American hume.241-248 

Carpentry tools, tool kits and 

equipment.15-24, 25-72 

Carriage and machine bolts. . .. 193,194 

Cars, wood used for railroad.151 

Case, tool.02, 65-67 

Casein glue.199, 200 

Casement window fastener.198 

Casings, wood used for.131 

Caskets, wood used for.130 

Cast-iron bed plane.21, 22 


Catch 
elbow. . 
friction 


198 

198 


Cedar 

Alaska. 

Alaska yellow. 

characteristics of. 

northern white. 

Port Orford. 

used in old houses. 

western. 

western red. 

white. 

yellow. 

Ceiling lines. . 

Cellular-fill insulation. 

Celocrete.. 

Celotex Rock W ool Insulation 

Celt. 


.129 

.129 

. ...129 

.130 

.. 129, 130 

.3 

.127 

.121,130 
.121 
. .129 
...220 

.160 

..174,175 

6 , 157, 164 
.17 


Center 

of an arc. 

of a circle. 

heart. 

Center lines. 

Century Mineral 
Checks. 


Wooi Insulation 


...96 
95, 96 
106 
. .219 
...158 
.114 


all-metal.42,43 

cold.48 

iron.20, 21 

lightweight.42 

modern.20 


pocket. 

prehistoric stone. 

three bronze tang and socket. 

woodworking. 

Chisel nail points. 

Circle 

center of. 

circumference of. 

use of framing square with.. 

City codes. 

City datum line. 

Clamp nail fastener. 

Clamps and vises. 

Clapboard. 

Claw hammer 

curved. 

iron. 

modern. 

Close grained wood. 

Coach screws. 

Coarse grained wood. 

Coat hook. 

Codes, city. 

Coefficient of thermal 

conductivity. 

Coefficients of transmission of 

frame walls. 

Cold chisel. 

Comb-grained wood. 

Commercial lumber. 

Common boards. 

Common rafter 

and brace layout. 

explanation of. 

total length of. 

unit length of. 

Common tools. 

Compass or keyhole saw. 

Compo Board Insulation. 

Composition materials. 

Concrete insert anchors. 

Concrete nails.. ■ .. 

Conductivities Df insulation 

materials..— 

Conductivity, coefficient of 

thermal. 

Coniferous trees. 


.42 

.20 

.20 

.42 

.185 

...95,96 

94 

!''94-98 
.209-213 

.221 

.195,196 

.49 

.3,4 

.32 

. . .16,17 

.17 

.109 

.194 

9,10, 110 

.198 

.209-213 

.176-179 

.180,181 

.48 

.110 

.127 

.132 

... .86, 87 

.77 

....77, 81 

.78 

. .. .16-23 
.34, 36, 37 

. 6 

. 6 

.196,197 
.187 

..176-182 

.176-179 
.105 


Connectors 
inetal wood 
timber.... 


194-196 
194,195 
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Construction work, wood used 

for.135 

Contour lines.221 

Contracts, written.212, 213 

Cook, Phineas.11) 

Cooperage, wood used for.147 

Coped wood joint.204 

Coping saw.34, 36, 37 

Copper age.16 

Copper clout nail.188 

Copper tools.16 

Coquina.3 

Cork fill, granulated.160 

Cork flooring, ornamental.6 

Cork pine.137 

Corkboard, sizes of.170 

Corkduc Insulation.170 

Comer angle iron fasteners.1!)5, 106 

CCorner fastener, Miklin metal.. 105, 106 

Corrugated iron fasteners.105, 196 

Countersink bit.43, 44 

Crates, wood used for.132, 141 

Crescent drawer pull.108 

Cross grain wood.110,114 

Crosscut saw 

bevel of.35 

hook of.35 

pitch of.35 

teeth of.35 

Cross-lap wood joint.202, 203 

Crossties, wood used for.130 

Cup shakes.117 

Cupboard turn.198 

Curly maple.146 

Curved ax handles.17 

Curved claw hammer.32 

Cut nails.187 

Cutters, fiber-board.43 

Cylinder lock.198 

Cylinder spring latch.198 

Cypress 

characteristics of.121, 127, 130 

southern.130, 131 

tidewater on red.130 

yellow.129 

yellow on white.130 

D 

Dado wood joints.204 

Dado wood joints, dovetail.204 

Dash lines.219 

Datum line, city.221 

Datum point.221 

Decay.114 

Deciduous trees.105 

Deck installation, flat roof or.. .169, 170 
Deep countersunk nail head... . 184, 185 


Defects and blemishes in wood . 113-119 


PAQB 

Dense wood.109 

Detail sheets.222 

Details of drawings.221,222 

Diamond nail point.185 

Dimension lines.219, 220 

Dimension lumber.120,121,132 

Dividers.31 

Docks, wood used for.136 

Door jack, how to make a.61, 62 

Door stop.198 

Door trim, wood used for.150 

Doors, wood used for. .121, 129 132, 133, 
135-139,145,150 
Doors and windows, schedules for.. .223 

Double acting hinge.198 

Double or duplex-headed 

nail.184, 185 

Double heart shake.116 

Double-bit woodcutting ax.17 

Douglas, David.133 

Douglas fir.127, 132. 133 

Douglas spruce.133 

Dovetail dado wood joints.204 

Dowel pins.188 

Doweled wood joint.205 

Doweled-butt wood joint.203 

Dowels.197 

Drawer pull, crescent.198 

Drawing up specifications.212 

Drawings 

architectural.216-227, 235 

or blueprints.217, 241 

details of.221, 222 

scale of.217-219 

symbols used on.223-227 

working.235 

Drill 

one-hand automatic.44, 45 

primitive metal.19 

straight-shank.44 

Drill bit.44 

Drill bit, stone.18, 19 

Drive screws. ...191 

Drivers, screw.33 

Duck-bill nail point.185 

Dull saw'.35 

Duplex-headed nail.184, 185, 187 

E 

Eagle Insulation Products.158 

East elevation.220 

Eastern hemlock.127,133, 134 

Eastern spruce.127, 140,141 

Ecod Metal Lath Insulation.171 

Edge, joining boards at.205 

Edge butt wood joint.205 

Edge j^rain wood.110 

Egyptian bronze saw.18 
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Egyptian square.22 

Eight-square scale.85 

Elbow catch.198 

Electric, gas, and telephone 

services.211 

Elevations, typical American home. .220 

Ellipse for pipe, layout of.96-98 

Emery papers. . .45 

End-lap wood joints.202, 203 

Endogens.107 

English joiner’s hatchet.17,18 

English oak.4 

Enlargements, reductions of.93, 94 

Escutcheon pin nails.188 

Eskimo hammer.16 

Essex board measure.29, 82-85 

Evergreens.107 

Exogens. 107 

Expanded vcrmiculite.160 

Expansive bit.44 

Extension, bit.43,44 

Extension lines.. 219 

Extension rule used in fitting 

doors.._.32 

Exterior and interior finish.141 

Exterior trim. 139 » J41 

Eye, hook and.19® 

Eyeless hammer.17 


Factory or shop lumber.121 

Fairbanks house. 4 , 5 

Fast T rS 195 1% 

angle iron. A90 > J'” 

casement window.; ■: - J 

damp nail. "M;* 

corner angle iron.. , ,i ?’ ra 

for light construction, metal -. , • ® 

mending plate.■ 

Miklin metal corner.JA 

fotd,. 

Fayerbanks, Jonathan. 

F board. 82 ' 12, '!« 

surface or square. 

Feet hoard measure. . - - -.ion 139 

Fence posts, wood used for.Jju, ^ 

Ferro-Therm Insulation.{Ji n 

Fiber saturation point. 11 48 

Fiber-board cutters.i cq ini 

Fiberglas Insulation.. in 104 

Fibers, wood. ’ 

Fiies 18 

metallic. 45 

use of. ^'87 

used to sharpen saw teeth. 


Fill insulation.159-162 

Fill materials.159,1 HO 

Filleted wood-joint.205 

Fillister screws.193 

Fills.157, 160 

Financial investment, home a.209 

Financing a home.213 

Fine grain wood.110 

Finish, exterior and interior.129, 

130, 141 

Finishings, wood used for.146 

Fir 

balsam.132 

Douglas.127,132, 133 

red.132 

types of.131,132 

white.132 

First aid, safety and.70, 71 

First-floor plan.242 

Fir-Tex Insulation. 164 

Fished and keyed wood joint.203 

Fixtures, wood used fur.143 

Flanges, bats with. . .. .164 

Flat countersunk nail head.184 

Flat nail heads, large. ;' 

Flat screws.190, 191, 193 

Flat roof or derk installation. 169,170 

Flat stove holts.nn‘ in 

Flat-grain wood.DO., 111 

Flat-headed nail } 

Mat-headed wire brad nail. 

Fla!-sawed wood.} JJJ '} 1J, 

Flexible blankets.IS - !™ 

Flexible insulation. 157 ,l " 

Flexible-rock insulation.■ ■ 1 ™ 

Mint. 4 VI 

Flintkote Insulation.... . .. 

Flintkote Insulation Board. 

Floor lines.. zzyt 

Flooring 

ornamental cork.jj 

plain.... 6 

wood used for... ■ ■ ■ 136, 14b 143,147 

Flumes, wood used fur.i 71 ' 72 

Foil, aluminum.J' 5 ’ 127 

Foot, lineal. 

Fore plane. .9 ' jq 

Foreman, carpenter... - - ■ ■ i.id 

Forest regions of United States. 

Fort Ticonderoga hammer. 

Frame house, oldest- ’ 

Frame walls, coefficients of lgl 

transmission of _ ■■■■■*■:■ lg3 ’ j 35 
Frames, wood used for. ■ ’ 2’ 203 

Framing, joining timbers 111- 

Framing square 2 8 

calculating proportions with.. ■!93194 
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Framing square —continued 

with circles.94-98 

locations of scales and tables on... 75 

12th scale oil.90-92 

testing a.74-76 

uses of.73-102 

Framing-square gauge.31, 32 

Friction catch.198 

Front elevation.220 

Frontier log cabins.4, 5 

Full or visible lines.219, 

Furniture, wood used as. . . 121, 129,130 
141,143-145, 147,148, 149-151 
Furring strips, wood used for.127 


G 


Garnet.45, 47 

Gas and telephone services.211 

Gauge 


bit.43,44 

butt.30, 31 

framing-square.31, 32 

marking.30, 31 

Georgia pitch pine.136 

Gimco Insulation.158 

Glass, architectural.175 

Glue 

animal. 200 

blood-albumin. 200 , 201 

casein.199, 200 

liquid.199 

synthetic resin. 200 , 201 

vegetable. 200 , 201 

Glued and blocked wood joint.204 

Goggles.48, 49 

Gold Bond Insulation.158 

Gold Bond Dry Fill Insulation.160 

Gonsales, Gabriel.3 

Gouge. 20 

Grading of lumber.119-127 

Grain and texture of wood.109-111 

Granulated cork fill insulation.160 

Granulated wool insulation, 

fiberglas. 161 

Greek lead plummet.23 

Greenhouses, wood used for.139 

Grinder, tool.48 

Grindstones. 45 

Grit numbers for abrasive papers. . . .46 

Grooving or plow plane.41 

Grounds.127 

Growth 

rate of.108, 109 

rings of annual.107, 108 

of wood.103-113 

Guarded hot-box apparatus.176 

Guarded hot-plate apparatus.176 

Gun stocks, wood used for.149 


PAQB 

Gutters, wood used for.131, 139 

H 


Hack saw..34, 36, 37 

Half hatchet. 33 

Hammer 

Canterbury.17 

curved claw.32 

Eskimo.16 

eyeless.17 

Fort Ticonderoga.17 

iron claw.16, 17 

modern claw.17 

Hand drill for boring small holes. .44, 45 

Handhole.60 

Handles 

curved ax.17 

saw.18 

Hand-packed insulation.160 

Handrail bolts.194 

Handsaw.18, 19, 34 

Hard or rock maple.146 

Hardware, builders’.197 

Hardwood.104, 105, 108,141-149 

Hardwood shop lumber grades, 

American standard.124, 125 

Hasp, safety.198 

Hatchet 

English joiner’s.17,18 

half.33 

shingle.33 

Haunched mortise and tenon 

wood joint.203 

Hawes, Silas. 22 

Haydite Insulation.174 

Hazards of carpentry. 8 , 9 

Headless screws.191 

Heads, nail.184, 185 

Heart center.106 

Heart shake.116 

Heartwood and sapwood.106, 107 

Heat meter, Micholls.176, 179 

Hemlock 

characteristics of.133 

eastern.127,133,134 

western.127,134, 135 

Hinge 

butt.198 

double acting.198 

invisible.198 

light strap.198 

light T.198 

ornamental.198 

Hip rafters 

explanation of.77, 78 

side cuts for jack and.76 

Bide cuts for valley and. .78, 79, 80, 82 
unit lengths for.76-79, 82 
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Holder, scraper.48 

Holes 

hand drill fur boring small.44,45 

knot.115 

in wood...114,115 

Homart Mineral Fill Insulation.ICO 

Home (see American Typical Home) 

a financial investment.209 

financing a.213 

location and type of.208, 209 

preparation for building.207, 214 

Home builder, carpenter as 

adviser to.208-213 

Hook 

coat.198 

of crosscut saw.35 

and eye.198 

Hook nail head.184 

Hopper wood joint.99-102, 204 

Hot-box apparatus, guarded.170 

Hot-plate apparatus, guarded.176 

House 

Fairbanks.4, 5 

oldest frame.3,4 

St. Augustine.3 

visualizing the.233-248 

Housed brace wood joint.202, 203 

Houses, old. 2_ 5 


Idaho white pine. 

Imperfections, mill. 

Imported wood. 

Installation 

of fills. 

flat roof or deck.. 

of flexible insulation.... 

of pads and bats. 

pitched roof. 

pneumatic type of 
of reflective insulation.. 

wall sheathing. 

Insulating Board, J-M. .. 
Insulating board products 


.... 138 
...115 
149-152 

.. .160 
169,170 
158,159 
163,164 
168,169 
160-162 
172,173 
166-168 
....164 
.165 


Insulation 

A]f 0 ] 171-iM 

alternate method of applying.]59 

Armstrong's Corkboard.■■■•}*" 

Balsam Wool...■ ■ ■ . 179 

blanket or flexible reflective. " 

Cabot's Quilt. " m 

Canec. i nn 

cellular-fill... r ' 1,7 64 

Celotex Rock Wool.l 7 r!_iH 2 

comparative values of J ^ 

CompD Board. 170 

Corkduc. 171 

Ecod Metal Lath. 


PAOK 

Insulation —continued 

Ferro-Therm.172,173 

Fiber gl as.158, 161 

flexible.157-159 

flexible-rock.160 

fill.159-162 

Fir-Tex.164 

Flintkote.158 

Gimco..158 

Gold Bond.158 

Gold Bond Dry Fill.160 

granulated cork fill.160 

hand-packed.160 

Haydite.174 

Homart Mineral Fill.160 

lnsulite.164 

Insulux.175 

.Johns-Manville Rock Wool.158 

Jointite.170 

Kimsul.157 

Masonite.164 

Masterfil.160 

Metallation.171 

methods of testing.176 

mineral-wool.158,160 

Nu Wood. 6 

pads and bats.162-164 

Porosil.160 

powdered-fill.160 

reflective.157,171-175 

Refleet-0 .,171 

Reynolds Metals.17L 173 

rock wool.157,160 

Sheefcro ck. 

slab.170-171 

Sprayo-Flakc..--.174 

thermal building. 15 171 

Thcrmax.J' * 

Thermofill.160 

Unifil.}“ 

weatherwood. 

wood fiber and cement. 

Zenith erm..' 

Zonolite. ™ 

Zostera Manna. 10 ' 

Insulation board 

S k0tB .;:;:i57,164-170 

Insulation materials, conductivities^^ 

of.:. i 7 i 

Insulation slab, rigid . . • 

Insulation WodI, Red Top.^ 

lnsulite Insulation.. 

Insulux Insulation. .. 

I,,te use r t I fi for Sh ’""'ian, 130,133,141,150 

ItttK i° e r d tr fuT’. 141.144.147,149 
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Invisible hinge.198 

Iron age.It) 

Iron ax, Ancient Roman.17, 18 

Iron chisels.20, 21 

Iron claw hammer.16, 17 

Iron expansion shield anchor.197 

Iron fasteners.195, 196 

J 

Jack plane.37-39 

Jack rafter 

common difference of lengths of. 79-81 

explanation of.79, 80 

length of.7G, 82 

side cuts for.76, 81, 82 

Jennings, Russell.19 

J-M Insulating Board.164 

Johns-Manville Rock Wool 

Insulation.158 

Johnson and Ackerman anchor.197 

Joining boards at an angle.203-205 

Joining boards at the edge.205 

Joining timbers in framing. 202 , 203 

Joint butt, loose.198 

Jointer plane.37, 39 

Jointite Insulation.170 

Joints (see Wood joints) 

Journeyman carpenter.9 ,10 

Jurisdictional carpentry award. 6 

K 

Keyhole or compass saws.34, 36, 37 

Kimsul Insulation.157 

Knot holes.115 

Knowles, H.21 

L 

Ladder rails, wood used for.133 

Lag bolts.194 

Lap dovetail wood joint.204 

Lap wood joint. 202 , 203 

Large flat nail heads.184 

Large knot.115 

Latch, cylinder spring.198 

Laundry appliances, wood used for.. 143 

Laws, zoning.209-213 

Layout 

brace.86-89 

of an ellipse for pipe.96-98 

and measuring tools.28-32 

Lead shield anchor.196, 197 

Lead-capped nail.188 

Leak proof nail head.184 

Left elevation. 220 

Level 

line.31 


PASS 

Level —continued 

plummet-type.23 

spirit.23 

Lift, sash.198 

Light strap hinge.198 

Light T hinge.198 

Lightweight chisel.42 

Lilly and Gurley.20 

Line, city datum.221 

Line level.31 

Lineal foot.125, 127 

Lines 

ceiling.220 

center.219 

contour.221 

dash.219 

dimension.219, 220 

extension.219 

floor.220 

full or visible.219 

types of.219,220 

Liquid glue.199 

Liquidamber.144 

Loblolly pine.135 

Lock 

cylinder.198 

mortise.198 

rim.198 

sash.198 

Log cabins, frontier.4-6 

Longitudinal sections, transverse or.222 
Longitudinally grooved shank. .185, 186 

Longlcaf pine.135,136 

Loose joint butt.198 

Lot survey.211, 212 

Low-angled steel-block plane.39, 40 

Lumber 

commercial.127 

dimension.120,121, 132 

factory or shop....121 

grading of.119-127 

shop.125 

side-cut.106 

strip.121 

yard.120, 121 

Lumber grades, American 

standard hardwood shop... 124, 125 
Lumber grades, American 

standard softwood.120 

Lumber measurements. . . .121,125, 127 

Lumber prices.127 

Lumber sizes, American standard 

softwood.118, 119 

Lumberyard sizes.49, 50 

M 

Machine bolts, carriage and.. . . 193, 194 
Machine screws.193 
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Mahogany 

African..151, 152 

and annual growth rings.107 

characteristics of.J40, 150 

kinds and uses of.150-152 

Maple 

bird's-eye.146 

black.146, 147 

broad-leaved.146 

characteristics of.145, 146 

curly.146 

hard or rock.146 

mountain. 145 

red.145 

silver.145 

soft.145 

sugar.145 

Marking gauge.30, 31 

Masonite Insulation.164 

Masonry nails.187 

Masonry units, precast.174,175 

Masterfil Insulation.160 

Matches, wood used for.137, 138 

Maul 

post.34 

spike.34 

May dole, David.17 

Measure 

Essex board.29 

feet board. -82 

Measure table, brace.20, 88-00 

Measuring tools, layout and. -28-32 

Medullary rays.■ ■- ■ 

Mending plate fastener. ... .1.15, 196 

Metal corner fastener, Miklin.105 

Metal drills, primitive.19 

Metal fasteners for light 

construction.195, 106 

Metal plane.• ■ ■ ■- jj® 

Metal screws, bolts and. 1 . 12-1 J4 

Metal tools.^ 

Metal trim. 

Metal wood connectors.104 JJo 

Metallation Insulation. 1 J J. 

Metallic files. ... 

Metals, coatings, and finishes of 

na il s .186, 18i 

Meter, Nicholls heat.J76,179 

Mica pellets. 

Miklin metal corner fastener. .. 105, W 

Mill imperfections., 7 " ,«i 

Millwork products, wood used for . .1 f , 
132, 135, 138, 139, 141, 142, 143, 145 

Millwright work. ^ 

Mineral-wool bats.■. 1(!n 

Mineral fill insulation, Homart ■ - ■ 

Mineral wool insulation.15*» 

Minnesota pine. 

Miter box, now to make a. 


FAOH 

Miter and butt joints on 

Polygons.98, 99 

Miter wood joint, rabbeted ledge 

and. 204 

Miter wood joint, spline.204 

Molding srrauer.47 

Moldings. ..121,127 

Moldings, softwood.12G 

Molly expansion anchor.197 

Mortise lock.1!)8 

Mortise lock, outside door cylinder.. 198 

Mountain maples.145 

Musical instruments, wood used 

for.141 


N 

Nail heads, types of.184, 185 

Nail fastener, clamp.195, 106 

Nail points, types of.185 

Nails 

boat.188,189 

commonly used.189, 190 

concrete.187 

cupper clout.188 

cut..187 

double- or duplex-headed. 184,185,187 

escutcheon pin. 1 B 8 

flat-headed.184 

flat-headed wire brail.188 

lead-capped.188 

masonry. .187 

metals, coatings, and finishes 

of.1B6,187 

plaster-board.188 

roofing. 88 

.. ■ l ®‘. 

shank of. 18d > 

shingle. rb 

sinker.. 187, ,52 

SpCUHl. i nn 

staple. ' 188 

for structural insulating board 

, i; ruJucls .::::::::::: is 

tat'K.. -I nn 

wire brad. ... 

Nail set.■ 

National Bureau of Standards of 
tbc United States Department 

uf Commerce.. 

Needle nail point. . 

Nicholls heat meter. Wb ’ *20 

North elevation. 137 

Northern pine... ^. ^ 

Northern white cedar. 

Northern white pine. ^ 

Nose hit.■■■. 0 

Nu Wood insulation. 
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Oak 

English.4 

red.147, 148 

white.104, 147, 148 

Oblique butt wood joint.202, 203 

Octagon, converting a timber from 

square to.86 

Octagon scale.29, 85, 86 

Old houses.2-5 

One-hand automatic drill.44, 45 

Oregon pine.133, 138 

Ornamental cork flooring.6 

Ornamental hinge.198 

Outside door cylinder mortise 

lock.198 

Oval countersunk nail head.184 

Oval screws.190, 191,193 

Oval shank.186 

Oval-shaped nail head.184, 185 

Oxide, aluminum.47 

Ozite all-hair building blanket 

insulation.157 

P 

Pads.157 

Pads and bats insulation.162-164 

Palms.105, 107 

Panels.170 

Pattern wood.137, 138 

Pellets, mica.160, 161 

Penny system.187 

Percussion, or pounding, and 

impelling tools...32-37 

Phillips recessed heads.190, 191, 193 

Pianos, wood used for.147 

Pilot holes of screws.191, 192 

Pin knot. .115 

Pinch bar, ripping or.48 

Pine 

Arizona white.138 

big.137,138 

California white.138 

characteristics of.135 

cork.137 

Georgia pitch.136 

Idaho white.138 

loblolly.135 

longleaf.135, 136 

Minnesota.137 

Northern.137 

Oregon.133 

pond.135 

ponderosa.127,135, 137, 138 

pumpkin.137 

shortleaf.104,135, 136 

slash.135 


FAGH 

Pine —continued 

soft white.137 

sugar.135, 137,138 

western.127 

western white.135,13B 

white or soft.4, 5,135-137 

Wisconsin.137 

Pins, dowel.188 

Pipe, layout of ellipse for.96-98 

Pipes 

capacities of round.94, 95 

wood used for.139 

Pitch pine 

Georgia.136 

southern yellow or.135 

Pitch pockets.115 

Pitched roof installation.168, 169 

Pith.115 

Pith, boxed.106 

Plain flooring. 6 

Plain-butt wood joint.204, 205 

Plain-sawed wood.110, 111 

Plan view.220 

Plans, typical American home 

240, 242, 243 

Plans, building.234 

Plane 

Bailey.22,38 

block.37 

bullnose.37, 41 

cast-iron bed. 21 , 22 

fore.40 

grooving Dr plow.41 

jack.37-39 

jointer.37, 39 

low-angled steel-block.39, 40 

metal.38 

of the middle Eighteenth Century .22 

modern. 21 

rabbet.37,40 

router.37, 40, 41 

scraper.37, 40, 41 

scrub.37, 40, 41 

smooth.37-39 

Stanley smooth .20. 3H 

universal.37 

Stanley fifty-five or universal.41 

weatherstrip.37 

wooden-bed. 21 

Plank. . . ..170 

Planing-mill products, wood 

used for. 130, 136,137 

Plaster, back.156 

Plaster board, aluminum 

foil-surfaced.171, 172 

Plaster-board nail.188 

Plate fastener, mending.195, 196 

Plate timber connectors.194 

Pliers.34 
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Plow plane, grooving or.41 

Plumb bob.31 

Plummet.22,23 

Plummet-type level.23 

Pneumatic method of installing 

insulation.160-162 

Pocket chisel.42 

Pockets 

bark.114 

pitch. 11 ^ 

Point, datum. 221 

Polygons, miter and butt joints on .98,99 

Pond pine.135 

Ponderosa pine.127, 135,137,138 

Poplar.105 

Porosil Insulation.160 

Porous woods.141 

Port Orford cedar.129,130 

Portable vise.49, 55 

Post maul..■ “4 


Rates, building trades wage.10,11 

Rays 

medullary.104 

wood.104,106 

Rear elevation.220 

Recessed heads, Phillips... 190, 191,193 

Red beech.142 

Red cedar, western.130 

Red cypress, tidewater or.130 

Red fir.132 

Red gum and sap gum.144,145 

Red maple.145 

Red oak.147,148 

Red spruce.140 

Red Top Blanket. ..157 

Red Top Insulation Wool. 158 

Reductions of enlargements.93, 94 

Redwood. .-121’ 12c 

Reflective insulation.157,171-175 

o* Reflect-0 Insulation.171 

SSftS«lte:::«.a 

. 127 Rift-sawed wood.“JJ 


Precast masonry i 

Prices, lumber.. ](i( , llt elevatio „ 

S ‘metal drills.:: ""i'. ■ , ■ ■ * 

Principal woods. . . ■ .163 lod 

Professional and scientific 

instruments, wood used for.13U 

Property, title to.2 

Pumpkin pine., 

Push-pull rule.30, 3 


Quartersawed wood.45^47 

Quartz. J ic 7 

Quilts. 10 ' 


Rabbet plane..v 

Rabbeted ledge and miter, wood 


.37, 40 


joint. 

Radial shrinkage. 


...204 

12,113 


IWtpr 77 78,81,80,87 

'?“ mun . 7(^7!) 80,82 

&. 


220 

o _ 157,164-170 

Rigid Insulation slab. 171 

Rim lock. 

Ring shake.* 34 , jj* 

Ring timher connectors.■ 

Rings of annual growth. 1U/ ’ 

Ripping or pinch bar.. 

Ripsaw. 35 . 3 b 

Rock maple, hard or. 

Rock wool insulation. ...■•■■ 157 . ™ 

Rock Wool Insulation, Celotex.b, 157 , lb 4 

Rockwool Slab Insulation. 1 

Roman bow saw..._ {? 

Roman iron ax, ancient. ’ 

Roman plane. ■■■■■. .itiu inti 

Roof installation, pitched. lbH > 

Roofing nail. 17 

Rough stone ax. ..._■■■ ■., . ,,- 

Round pipes, capacities of..... •- 

Round screws. ’ ‘ ’ 

Round shank.....193 

Round stone bolts. ig 

Uouter... 37 , 40,41 

Router plane.. • ■ -. g 


total rise and total length of.. - ^ 

unit rise of.. ’ 

Rafter tables 74 

total length. 74 

unit length.... ■ ■.29 

Rafter-framing table. ■ ■ • •.^ 

Railroad cars, wood used tor. ... 

Railway ties, wood used lor. ^ 

Ratchet bit brace. . 

Rate of growth and density 0 * ^ ^ 

trees. 


' gi Rubber-tile flooring. 


Rule 

brace.. 

extension. 

push-pull. 

six-foot zigzag 


rule. 


...89 
....32 
.30,31 
.... 30 


, _ , ..70,71 

Safety and first aid. 198 

Safety hasp. 
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Sandpaper.45 

Sap gum, red gum and.144, 145 

Sapwood, heartwood and.106, 107 

Sash lift.198 

Sash lift, bar.198 

Sash lock.198 

Sashes, wood used for. 132, 133, 135-139 

Satin-walnut wood.144 

Saturation point, fiber.Ill, 113 

Saw 

compass or keyhole. ...... .34, 36, 37 

coping.34, 36, 37 

crosscut.35 

dull....35 

Egyptian bronze.18 

hack.34,36,37 

Roman bow.18 

tenon.34 

turning.34 

Saw handle.18 

Saw set.36, 37 

Saw teeth, file used to sharpen . . .36, 37 

Saw vise, how to make a. 53 , 54 

Sawhorse, how to make a.50-53, 55 

Scale 

of drawings.217-219 

eight-square.85 

on framing square, 12 th.90-92 

octagon.29, 85, 86 

Schedules for doors and windows . .223 
Scientific instruments, wood 

used for professional and.130 

Scraper.48 

Scraper, molding.47 

Scraper holder.48 

Scraper plane.37, 40, 41 

Scraping tools, abrading and.45-49 

Scratch awl.44, 45 

Screw drivers.33 

Screw nail.187 

Screw-driver bit.34 

Screws 

ball head.191 

bolts and metal.192-194 

coach.194 

drive.191 

flat.190,191,193 

fillister.193 

finishes of.191 

headless.191 

machine.193 

oval.190,191,193 

pilot holes of.191, 192 

round.190, 191, 193 

shank clearance holes for. . . . 191, 192 

sheet-metal.192, 193 

sizes and shapes of.190, 191 

wood.189-192 

Scribers.31 


PAGE 

Scrub plane.37, 40, 41 

Seats, assembling and setting of.6 

Secondary tools.27 

Second-floor plan.243 

Section view.222 

Sections 

tangential.110 

transverse or longitudinal.222 

Select birch.143 

Set 

nail.34 

saw.36, 37 

Sewerage, water and.210, 211 

Shake 

double heart.116 

cup.117 

heart.116 

ring.134,135 

simple heart.116 

star. 116 

wind.116 

Shank 

barbed.185, 186 

longitudinally grooved.185, 186 

oval.186 

round..186 

spiral.185,186 

square.185, 186 

triangle.186 

Shank clearance holes for screws 

1 91, 192 

Shank drill, straight.44 

Sharpening tools.. .47, 48 

Sheathing.135 

Sheet-metal screws.192, 193 

Sheetrock Insulation.6 

Shield anchor, lead.196, 197 

Shingle hatchet.33 

Shingle nail.188 

Shingles, wood used for... 121, 130, 131 

Ship building, wood useii for 

129, 130, 147 

Ship decking, wood used for.121 

Ship keels, wood used for.147 

Shoe lasts, wood used for.147 

Shop lumber.125 

Shortleaf pine.104, 135, 136 

Shoulder tool box, how to make a.62-65 
Shrinkage 

radial.112, 113 

tangential.112 

and warping.117 

Side-cut lumber.106 

Side cuts 

fur hip or valley rafters.76, 78, 

79, 80, 82 

for jack rafters..76, 81. 82 

Siding, wood used 
for. 


130, 131, 133.139 
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Silicon carbide.45,47 

Silos, wood used for.130 

Silver maple.145 

Simple heart shake.116 

Sinker nail.187,188 

Sitka spruce.141 

Six-foot zig-zag rule.30 

Sizes, lumberyard.49, 50 

Skotch fastener.195, 196 

Slab insulation..170,171 

Slab insulation materials.170, 171 

Slabs.157 

Slash pine.135 

Sledge.34 

Sleeper clip anchors.196, 197 

Slope of grain.HO 

Small knot.115 

Smooth or smoothing phmr.37-39 

Socket chisels, three bronze tang and 20 

Soft maple.145 

Soft pine, white or.135-137 

Softwood moldings.126 

Softwood yard lumber grades, 

American standard.120 

Softwood yard lumber sizes, 

American stalldard.118,119 

Softwoods. .104,105,108, 127-141 

South and north wall of typical 

American home. 244 

Southern cypress..130,131 

Southern yellow pine.127,135 

Specifications 

building. 

drawing up. •. ■■■■*** 

typical American home.241 24» 

Speed boats, wood used for.b-d 

Spike knot. .V? 

Spike maul. 11 n 

Spiral shank. 18o > 

Spirit level. . •.. 9nA 

Spline miter wood joints. 

Spline wood joint.ii7 1H5 186 

Splitting m wood.11'' 1 S q 742 

Spokeshave. ’ 74 

Sprayo-Flake Insulation.^ 

.. 

Sp™'® 140,141 

. . .140 

.. 140 

Vi* .. . . .133 

Dn ''« las .127,140,141 

r ?d.141 

sitka. 141 

tidewater. 1 4 q 

white. 

^framing.22,28-30,73-102 


paiib 

S quare—c ontinued 

steel.28-30 

try.30,31 

Square butt wood joint.202 

Square feet, surface or. 1 .125 

Square shank.185,186 

Stain, blue.117 

Stair treads, wood used for.147 

Stanley smooth plane.20. 38 

Stanley "fifty-five” or universal 

plane.41 

Staple nail.188 

Star Dryvin anchor.197 

Star shake.116 

St. Augustine house.3 

Steel Square.28-30 

Steel tape.30,31 

Stepladder, how to build a.57-60 

Stock-lumber patterns.121-123 

Stone ax, rough. .17 

Stone chisel, prehistoric.20 

Stone drill bit.18,19 

Stove bolts 

flat.193 

round.193 

Straight ed^e, how to make a.60 

Straight gram wood.110 

Straight shank drill. 

Strip lumber. 

Strips. .. 

Structural Insulation Board. 164-170 

Structural timber.121 

Subfloors, wood used for.135 

Suitcase tool box. b7 1 nil 

Summer wood. 

Surface or square feet.■■■ 

Survey lot.211,212 

Symbols used on drawings.223 22j 

Synthetic resin glues.2uu, 2Ui 

T 

T bevel. 

Tack nails. .. . 110 

Tangential section. 

Tangential shrinkage.-qn i31 139 

Tanks, wood used for.130,131, . 

Tanning, wood used for. 3Q 3l 

Tape, steel ... 

Telegraph and telephone poles, ^ 

wood used for..... .. ■ ■ ■ ■ ■ 
Telephone services, electric, gas, 

and.TGI 

Template...... ; . 202,203 

Tenon wood joint. 
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Tenon saw.34 

Testing a framing square.74-76 

Testing insulation, methods Df.176 

Texture of wood, grain and. . .. 109-111 
Thermal building insulation.... 156-182 
Thermal conductivity, coefficient 

of.176-179 

Therm&x Insulation.171 

Thermofill Insulation.160 

Thevenover.23 

Three bronze tang and socket 

chisels.20 

Tidewater or red cypress.130 

Tidewater spruce.141 

Tile flooring, rubber.6 

Tileboard.170 

Timber, structural.121 

Timber connectors 

plate.194 

ring.194 

Timbers.125 

Title to property.211 

Toenailed wood joints.202, 203 

Toggle bolt anchor.197 

Tongued and grooved wood joint. . .205 

Tool box, suitcase.67-69 

Tool box, shoulder.62-65 

Tool case, how to make a.62, 65-67 

Tool classification.27-49 

Tool grinder.48 

Tool kit, apprentice.26, 27 

Tools 

boring.18-20, 43-45 

abrading and scraping.45-49 

carpenter and his.26-71 

common.16-23 

copper.16 

histoiy of carpentry.15-24 

layout and measuring.28-32 

metal.15-23 

primary.27 

percussion or pounding and 

impelling.32-37 

secondary.27 

sharpening.47, 48 

for supporting and holding 

work.49 

Total length of the co mm on 

rafter.77, 81 

Total length rafter tables.29, 74 

Total rise and total length of a 

rafter.91 

Training of carpenter. 9 

Transit Asbestos Wood Insulation... .6 
Transverse or longitudinal 

sections.222 

Trees 

annual growth rings of.107,108 

bark of.106 


FAGS 

Trees—confirmed 

broad-leaved.105, 107,141-149 

cambium layer of.106,107 

coniferous.105 

deciduous.105 

heartwood of.106,107 

pith of.106 

rate of growth and 

density of.108,109 

sapwood of.106,107 

trunk of.106 

wood rays of.104,106 

Trestles, wood used for.136 

Triangle shank.186 

Trim 

exterior.139, 141 

interior.127,136,141,147,149 

metal.6 

window and door.150 

Try square.30, 31 

Tubes, wood used for.131 

Turn, cupboard. 198 

Turn button.198 

Turning, wood.143 

Turning saw.34 

U 

Unifil Insulation.160 

Unit length of common rafter.78 

Unit lengths for hip rafters and 


Unit-length rafter tables.. .29, 74, 76-82 

Unit rise of a rafter.91, 92 

Universal plane.37 

Universal plane, Stanley "fifty-five” .41 
Unselect birch.143 

V 

Valley rafters 

explanation of.78 

side cuts for hip or.78, 79, 80, 82 

theoretical length of.92 

Valley rafters, unit length for 


luu ami. . 11, to, 

Vapor barrier. . . . 160-164, 169, 172, 173 

Vapor-proof asphalt paper.160,169 

Vats, wood used for.131 

V cut.61 

Vegetable glues.200,201 

Veneer, wood used for.145,149,150 

Vertical grain wood. 110 

Vises 

how to make.53, 54 

portable.49, 56 

clamps and.49 

Visible lines, full or.219 

Visualizing the house.233-248 
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w 


Wages 

calculating. 93 

rates Df.' ’ jo, 11 

Wainscoting.' g 

Wall sheathing installation.166-168 

Wall-thick flanged bats.164 

Walnut 

black.144, 148,149 

white.144 

Wane.117 

Warping.il7, 119 

Water and sewerage.210, 211 

Water tanks, wood used for_131, 139 

Wavy-maple.146 

Weatherstrip plane.37 

Weatherwood Insulation.164 

West elevation.220 

Western cedar.127 

Western hemlock.127,134,135 

Western pine.127 

Western red cedar.121,130 

Western white pine.135, 138 

Wharves, wood used for.136 

Whetstones.45, 48 

White beech.142 

White cedar.121 

White cedar, northern.130 

White cypress, yellow or.130 

White fir.132 


White oak. 

White pine 

Arizona. 

California. 

Idaho. 

northern. 

soft. 

western. 

White pine boards 

White spruce. 

White walnut.... 
W T ind shakes. 


104,147, 148 

.138 

.138 

.138 

.127 

....135-137 
... .135, 138 

.4 

.140 

.144 

.116 


Window and door trim, wood used 
for. 


150 


Window sashes, wood used for.. 121, 133 
Windows, schedules for doors and.. .223 

Wire brad nails.188 

Wisconsin pine.137 


Wood 

bastard-saveed. 

close grained. 

coarse grained. 

comb-grained. 

cross grain. 

defects and blemishes in 

dense. 

edge grain. 

fine grain. 


....110 
.... 109 

109, no 
...110 

110,114 
113-119 
....109 

.. ..no 
....no 


Wood —continued 

flat-grain.110, 111 

flat-sawed.HO m 

grain and texture of.'! ! 109^-111 

growth of.103-152 

holes 111.114, 115 

imported.149-152 

Pattern.137,138 

plain-sawed.110, 111 

quartersawed.’.110 

porous.141 

principal.!'!'l03-153 

rift-sawed.110 

satin-walnut.144 

spiral grain.110 

split in.117,185, 186 

straight grain.110 

uses of.103-153 

vertical grain.110 

weight and strength of.104 

Wood connectors, metal.194-196 

Wood fastenings.183-206 

Wood Fiber and Cement 

Insulation.171 

Wood fibers.103,104 

Wood joints 

battened.205 

blocked.204 

butt.202 

coped.204 

cross-lap.202, 203 

dado.204 

dovetail dado.204 

doweled.205 

doweled-butt.203 

edge butt.205 

end-lap.202, 203 

filleted.205 


fished and keyed.203 

glued.204 

haunched mortise and tenon.203 

hopper.99-102,204 

housed brace.202, 203 

lap.202, 203 

lap dovetail.204 

oblique butt.202, 203 

plain-butt.204,205 

rabbeted ledge and miter.204 

spline.205 

spline miter.204 

square butt.202 

tenon.202, 203 

toenailed.202, 203 


tongued and grooved.. .. 

Wood rays. 

Wood screws. 

Wood turning. 

Woodcutting ax, double-bit 
Wooden-bed plane. 


....205 
104,106 
189-192 
.... 143 

.17 

. 21 
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Woodwork, wood used for.133,151 

Woodworking chisels.42 

Wool * 

fiberglas granulated.161 

mineral.160 

rock.157,160 

Workbench, how to make a.55-57 

Working drawings.235 

Wrench, adjustable.33, 34 

Wyatt, Edwin M.15 

Y 

Yard lumber.120, 121 


PA SB 

Yellow birch.143,144 

Yellow cedar.129 

Yellow cedar, Alaska.129 

Yellow cypress.129 

Yellow pine, southern.127, 135 

Yellow or white cypress.130 

Z 

Zenitherm Insulation.6 

Zoning laws, building 

codes and.209-213 

Zonolite Insulation.160 

Zostera Marina Insulation.157 























